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Abstract 
THE IMPACT OF TELECOMMUTING ON THE SUPERVISORY PERFORMANCE 
APPRAISAL PROCESS 
Margaret A. Klayton, Ph.D. 
School of Business--Virginia Commonwealth University, 1994 
Major Director: Darrel R. Brown, Ph.D. 
The problem studied was whether supervisors evaluated 
telecommuters differently than their on-site co-workers and, 
if they did, was this difference explainable by the models 
on performance ratings by Landy and Farr (1980, 1983, 1989)? 
For this study, telecommuting referred to employees who are 
full-time employees, but work off-site using electronic 
communication devices and telecommuted at least one day per 
week. Twenty organizations nation-wide were surveyed. 
Hypotheses stated that there was no difference in 
supervisory performance appraisal criteria, supervisory 
performance ratings whether the supervisor selected 
employees to telecommute or the supervisor telecommuted or 
not, and the frequency between formal performance appraisals 
for telecommuters and non-telecommuters. 
Performance appraisal criteria and other questions 
concerning the evaluation process were analyzed. The data 
supported the first hypothesis of no difference in 
viii 
performance appraisal criteria used to evaluate 
telecommuters and non-telecommuters. 
The second hypothesis was not supported by the data. 
The three groups disagreed that telecommuters were generally 
better performers than their on-site co-workers. 
Supervisors and telecommuters disagreed on their perceptions 
of telecommuters as rated as better employees. 
It was assumed in the third hypothesis that supervisors 
who themselves telecommuted would not rate telecommuters as 
better employees than their co-workers. Due to the small 
sample size, the results were inconclusive. 
In the fourth hypothesis, it was assumed that 
supervisors who had the final say about who would be 
eligible to telecommute would not perceive telecommuters as 
better employees. Based on the analysis, the hypothesis 
could not be supported or refuted due to the small sample 
size. 
Finally, the fifth hypothesis relied on measuring the 
number of months between formal reviews to determine if 
telecommuters were evaluated more frequently than their on-
si te co-workers. The analysis verified that there was no 
difference between the two groups. 
Because no prior research has been conducted about 
differences in evaluating telecommuting and non-
telecommuting employees, there is no data available for 
comparison purposes to discover any trends or changes. 
ix 
Future research on this subject should include a review of 
actual performance appraisal records to determine if 
differences in ratings for telecommuters and non-
telecommuters exists. 
x 
CHAPTER I 
INTRODUCTION 
From trend forecasters to human resource 
executives, • • • managers who nurture their 
employees and view them as people first and 
workers second will reap both loyalty and 
productivity. 
(Hayes, 1991) 
Most businesses consider an employees' commitment to 
the job in terms of the number of hours spent on the job and 
not what they accomplish during those hours, i.e., 
productivity, states Kathy Kolbe in The Conative Connection 
(Hayes, 1991). Kolbe believes that the highest level of 
productivity is achieved when job requirements are matched 
with an individual's talent and commitment. A link in 
finding this match may be telecommuting--the substitution of 
communications technology for travel to a work location 
(Nilles, 1976). Pilot studies report that the distraction-
free work environment of telecommuting, combined with the 
elimination of the stress associated with physical 
commuting, results in average productivity increases of 20% 
(Gordon and Kelly, 1986; Moody, 1987; Gite, 1991; Filipczak, 
1992). Productivity increases of 3%-50% have been reported 
by companies or governmental agencies for employees using 
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telecommuting as an alternative work arrangement (McGee, 
1988; Kirschenbaum, 1989; Schwartz and Tsiantary, 1989; 
Raths, 1990; Landon, 1991; Gite, 1991; Roderick and Jelley, 
1991). Telecommuting does not mean that all off-site 
2 
employees have to use a computer. Paul Saffo, of the 
Institute of the Future, expanded the definition of 
telecommuting to include "beepers" and other products 
(Savage, 1990). Saffo stated that "In the 1990s, the 
creeping technological infrastructure, such as facsimile 
machines in hotels, phones on airplanes, cellular phones, 
electronic and voice mail, will allow work to be done in 
places other than the office" (Savage, 1990, p. 67). Visual 
transmission is made possible through the Bidirectional 
Unicable Switching System where individual subscribers can 
be assigned two private television channels for the 
transmission and reception of video information (Weiss, 
1992). Electronic Services Unlimited (ESU) conceives 
"teleworking" to mean any kind of work performed away from 
the office--via laptop computer to cellular phone (Kuzela, 
1987). 
Regardless of what terminology is used to describe the 
concept and usage of distributed workers, most jobs contain 
some portion of work that would apply to telecommuting. 
Positions that are more appropriate for full-time 
telecommuting are those involving information workers whose 
jobs require analysis, research, writing, budgeting, typing, 
or computer programming (Alexander, 1990). Telecommuting 
expands a company's labor pool by employing housewives, 
older workers, students, part-timers, the disabled (Gordon, 
1991), rural dwellers (Creasy, 1991), and prisoners 
(Vollmer, 1991). Best Western Motels solved its peak-hour 
labor shortage by having prisoners in Arizona make hotel 
reservations (Vollmer, 1991). Through telecommuting, 
valuable employees can be retained when spouses get 
transferred (Creasy, 1991). 
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Although telecommuting has not proliferated as rapidly 
as originally projected by many of its early advocates, 
approximately 6.6 million employees were telecommuting in 
1992 (LINK Resources, 1992). The Department of 
Transportation estimates 11 workers will be telecommuting by 
2000 (1993). With this number of workers telecommuting, 
human resource managers are rethinking their position about 
how telecommuters should be evaluated in comparison to on-
si te co-workers. A reevaluation of the performance 
evaluation process may be necessary. Though the nature of 
work does not change for a home-based worker, human 
relations interaction does. Therefore, it may be necessary 
to develop a separate evaluation process for employees who 
are telecommuting. 
Little empirical research on telecommuting itself, and 
virtually no prior research, has examined the performance 
appraisal process employed to evaluate telecommuters. 
Research in this area may become increasingly important as 
the impact of the expanding telecommuting workforce is felt 
within organizations. 
If an investigation of both home-based and on-site 
employees reveals differences in the evaluation process, 
then either the evaluation process is faulty or the 
evaluator is influenced by non-performance factors. Either 
one of these conditions warrants the attention of the human 
resource manager. 
An underlying assumption of this study was that 
supervisors who are biased toward telecommuting will 
consider their telecommuting employees as better employees 
than their on-site employees. Contingency Theories, Causal 
Attributes Theories, and Schoorman's Escalation Theory are 
the supporting philosophies of the study. These theories 
were examined through mail questionnaires that were 
administered to telecommuting and non-telecommuting 
employees and their supervisors. 
History of Telecommuting 
The concept of telecommuting was created in 1973 when 
Jack Nilles, an engineer in Los Angeles, wanted to reduce 
auto pollution (Lewis et al., 1988). A pilot program was 
initiated under Nilles' control where clerical workers 
worked from satellite offices in suburbs near their homes. 
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Though it was a success, the project was dropped and Nilles 
founded his own telecommuting consulting firm. 
The drive for home-based work began in the early 1980s 
when several economic and social forces converged. 
Telecommuting was stimulated by several factors: traffic 
congestion, expensive office space, fewer younger workers, 
younger workers who wanted more leisure time, inexpensive 
technology, working mothers, and the need to care for the 
elderly (Alexander, 1990; Raths, 1990). 
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The emphasis on telecommuting was stimulated by Alvin 
Toffler's notion of the "electronic cottage", presented in 
his book The Third Wave in 1980. Toffler argued that as the 
structure of the economy changed from industrial to 
information-based, the computer would offer more freedom on 
the job, including the freedom to take work home to the 
electronic cottage (Christensen, 1987). Telecommuting 
proliferated as cheaper and more versatile personal 
computers were developed by Apple, IBM, and manufacturers of 
IBM clones (Merwin, 1988). 
During the 1984 Summer Olympics in Los Angeles, 
businesses reduced traffic congestion by allowing employees 
to work at home with company-supplied computers 
(Farmanfarmaian, 1989; O'Leary, 1991). Employees liked 
working at home so well that the project became a permanent 
arrangement and spread to other California companies. David 
M. Fleming, program manager, Telecommunications Division, 
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California Department of General Services, states that 
telecommuting does not mean working at the home all the time 
(Wage!, 1988). In most telecommuting programs, workers 
report to the home office periodically for meetings or 
briefings in order to maintain a social linkage. Fleming 
refers to this type of worker as a "home worker" in 
comparison to other telecommuters who work in neighborhood 
satellite offices with employees from other companies. 
In 1990 Nilles created five main telecommuting 
alternatives: 1) full-time at home; 2) part-time at home and 
part-time in the office; 3) part-time at home and part-time 
at a nearby regional telework center; 4) full-time at the 
regional center; and 5) part-time at the regional center and 
part-time at the off ice in the Central Business District 
("Telecommuting Forecasts," 1990, p. 1). 
In California, the Environmental Protection Agency 
(Regulation XV) requires companies with more than 100 
employees in four counties to reduce air-pollution by 
reducing the number of cars in their parking lots (Raths, 
1990) and to present plans for reducing commuting problems 
(Farmanfarmaian, 1989). Other companies and state agencies 
in other states began telecommuting projects. In 1991, the 
Bush administration implemented Flexiplace, a telecommuting 
program for government agencies (Eckerson, 1991). 
The sixth annual National Work-at-Home Survey was 
administered by LINK Resources Corporation to 2,500 randomly 
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selected households during the second quarter of 1991. 
Demographic results showed: 5.4% of the respondents reported 
at least one person in the household qualified as a 
telecommuter, the typical telecommuter works at home on the 
average of 2.5 days per week, telecommuting is used more in 
companies with more than 1,000 employees and small companies 
with less than 10 employees. Forty-three percent of 
telecommuters are executives and professionals. Almost 
one-fourth are employed in manual and low-technical jobs. 
The data indicate that 53% of telecommuters are male and 
from dual-career households. Most households contain 
children. 
Suitability of Telecommuting 
There is a consensus among the leading advocates of 
telecommuting that it is not appropriate for all employees 
or jobs (Gordon and Kelly, 1986; Nilles, 1987; Christensen, 
1987; Fleming, 1988). Some employees are not motivated to 
work on their own. It is apparent that many jobs, such as 
manufacturing, cannot be converted to telecommuting jobs. 
The following is a list of specific jobs that are most 
conducive to telecommuting: estimators, financial analysts, 
service representatives, some telephone operators, 
executives, clerks, salespeople, systems analysts, managers, 
accountants, public relations experts, journalists, travel 
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reservation agents (Gite, 1991), insurance agents (Schwartz, 
1990), data entry clerks (Roderick and Jelley, 1991), 
insurance claims processors, training program developers, 
copywriters, editors, telemarketers, computer programmers 
and analysts, engineers, wordprocessors, and architectural 
and other design jobs (Sommer and Malins, 1991). 
Selection of employees for telecommuting was on a 
voluntary basis in all organizations reviewed for this 
study. In particular, the following employee 
characteristics have been associated with the most 
successful telecommuting projects: an experienced employee, 
self-disciplined and self-motivated (Gite, 1991), good 
relationship with supervisor (Newman, 1989), in their late 
30's or early 40's (Merwin, 1988), autonomous, and having 
good communication skills (McGee, 1988). 
Telecommuting programs have been reported by IBM, 
Xerox, American Express, Du Pont, Mountain Bell, Blue Cross 
& Blue Shield, JC Penney, Pacific Bell, Apple Computer, 
Travelers Insurance, and Beneficial Finance (Goodrich, 
1990). Others are Levi Strauss, AT&T, and Johnson & Johnson 
(Alexander, 1990). Pilot programs are being conducted by 
many governmental units such as Washington's State Energy 
Office and Department of Transportation, Puget Sound's 
Department of Transportation (Goodrich, 1990), and 
Virginia's Department of Transportation (Creasy, 1991). 
The telecommuting program at Hartford Insurance was 
abandoned due to downsizing and lack of top management 
support {Benham, 1988). Failures are not discussed in the 
literature. 
Advantages and Disadvantages of Telecommuting 
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Advantages: David Fleming (1988) asserts that, in 
addition to increased productivity, other advantages are the 
ability to attract and keep professionals with specialized 
skills; savings in transportation costs; more handicapped 
workers' utilization; increased morale; and reduction in 
stress-related illnesses, absenteeism, and sick leave. 
Other advantages are the ability to expand the labor pool 
geographically, save on overhead for in-house office space, 
use computer resources during off hours (Benham, 1988), and 
use as a weapon against attrition due to relocation 
(Kirschenbaum, 1989). 
Disadvantages: Isolation (loneliness) and loss of 
control of confidential records are problems created by 
telecommuting {Gite, 1991). Other disadvantages of using 
telecommuting are implementation costs for 
telecommunications equipment, loss of face-to-face 
communication which discerns non-verbal mannerisms, loss of 
social contact, remote management problems such as 
monitoring performance {Ramsower, 1983; Roderick and Jelley, 
1991), and administrative problems in tracking various 
alterative schedules (Sommer and Malins, 1991). 
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Other disadvantages of telecommuting are: diminished 
visibility impeding promotions (Heller, 1981), loss of 
seniority and resentment by non-telecommuting personnel 
(Risman and Tomaskovic-Devey, 1989), risk of transporting 
computer viruses and copying software (Raths, 1990), career 
plateauing (Willet in Newman, 1989) and having employees 
sunlighting (the opposite of moonlighting, i.e., working for 
another employer at same time [McKenna, 1989]). 
Using telecommuting as a means to care for children has 
not been successful. A survey conducted by Kathleen 
Christensen, the author of The Unspoken Contract: Women and 
Home-Based Work (1987), found that 50% of the professional 
and clerical women with preschool children who telecommuted 
used supplemental child care. 
In addition to the previously discussed disadvantages, 
labor unions have, on the most part, taken a negative stance 
on telework/telecommuting. In 1983, the AFL-CIO passed a 
resolution calling for a ban on computer homework. The 
Union fears a return to cottage industries with low wages 
and poor working conditions (Newman, 1989). Protecting 
fringe benefits, guaranteeing the right to organize, and 
protecting disabled workers from exploitation are other AFL-
CIO concerns. Also, unions want their members centrally 
located so they can maintain strong relationships with them 
11 
(Moody, 1987). Even so, the major obstacle to telecommuting 
is conservative management, which still believes workers 
need to be watched (McGee, 1988; Lewis et al., 1988; Savage, 
1990). 
Some difficulties with telecommuting could result in 
lawsuits such as: 
(1) the absence of protection against discrimination 
based on race, sex, religion, and handicap or age; (2) 
uncertainty concerning whether casualty and workers• 
compensation insurance will cover accidents in 
employees• homes; and (3) difficulties in addressing 
issues of occupational health and safety inherent in 
the use of office equipment at home. 
(Elisburg in Susser, 1988, p. 15) 
Critics of Telecommuting 
The major critics of telecommuting in the research 
literature are Roderick and Jelley (1991), Risman and 
Tomaskovic-Devey (1989), and Olson and Primps (1984). One 
of the first formalized and longest researched projects 
concluded that work at home (telecommuting) would not become 
widespread, but could be used as a flexible work option 
(Olson and Primps, 1984). According to Olson and Primps 
(1984, p. 110), "In clerical jobs, inadequate performance 
measures and discomfort over supervision based on output 
measures are partly responsible for management resistance 
[to telecommuting)." In a more recent study, Olson (Savage, 
1988, p. 66) found that "in none of the cases [studied) did 
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management see telecommuting as a significant benefit to the 
employee or organization. In all cases, supervisors would 
have preferred the employee on-site if they had a choice." 
Risman and Tomaskovic-Devey (1989) identified few firms 
with telecommuting programs in North Carolina. Surveyed 
managers thought telecommuting was appropriate for 
professionals but not for clericals (p. 74). These 
researchers concluded that "· .. little reorganization of 
American industry has occurred" and " . it 
[telecommuting] is a mixed blessing at best" (p. 74). 
Roderick and Jelley (1991) researched companies in the 
Austin-San Antonio, Texas' area. These researchers found 
that a small number of companies had telecommuting programs 
and fewer companies were considering implementing them 
(p. 40). Based on their findings, Roderick and Jelley 
concluded that "telecommuting is not a very popular 
alternative for white-collar workers in the Austin-
San Antonio area" and "· .. several factors may contribute 
to the lack of employer and employee interest in 
telecommuting, including the absence of severe traffic 
congestion, the abundance of fuel, relatively low office 
rents, and the plethora of office space" (p. 40). 
Research Problem 
The problem studied was whether supervisors used a 
different set of criteria or applied a common set of 
criteria differently in evaluating the performance of 
telecommuters than on-site employees who had the same job. 
If there was a difference, was this difference explainable 
by the Landy and Farr performance-ratings models? 
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It was likely that supervisors rated telecommuters 
differently because they were not as visible as on-site 
employees. Some of the standard criteria of evaluation such 
as cooperation, communication skills, attitude, and 
relations with co-workers was assumed to be inappropriate in 
judging the performance of employees who telecommute. 
Preferential treatment of telecommuters could result if 
supervisors originally selected these telecommuters to work 
off site. Escalation could result in biasing performance 
appraisals. In addition to the stated hypothesis, the 
extent of electronic monitoring and how productivity were 
guaged. 
14 
Analysis of the Problem 
Direct investigations into the performance evaluation 
process are few. Evaluations of pilot programs in 
telecommuting reveal only that supervisors of telecommuters 
use the same performance evaluation form or guidelines as 
they do in evaluating on-site employees. 
One particular problem that reappears in the literature 
is that supervisors are accustomed to observing directly and 
controlling employees (Jacobs, 1981; Ancipink, 1981; Gordon, 
1983; Magee, 1985; Castro, 1987; Risman and Tomaskovic-
Devey, 1988; Lewis et al., 1988; Roderick and Jelley, 1991). 
Having an employee work for the company and not be 
physically visible or available to the supervisor or other 
on-site employees appears to be difficult for traditional 
supervisors to accept. 
There tends to be a consensus in the literature that 
performance evaluation should rely on outcomes/results and 
not on methods used to accomplish tasks (Fleming, 1988; 
Gordon, 1991; Filipczak, 1992). This study examines 
productivity measurement tools used by participating 
organizations. 
An underlying premise of this study was that 
supervisors who were favorable toward telecommuting would 
select performance evaluation criteria that favored 
telecommuting employees and, in return, would consistently 
perceive them as better workers than on-site employees. 
Some examples of these criteria are having workers who are 
experienced, self-disciplined, and self-motivated (Gite, 
1991). 
Purpose 
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The purpose of this study was to determine if parallel, 
but separate, evaluation processes for telecommuters and 
traditional personnel would be required. If this was true, 
then measures would have to be identified to assure equity 
of administration in the performance appraisal process. 
Significance 
As early as 1981, Brucker challenged personnel (current 
human resource) professionals to a leadership position in 
establishing telecommuting in their organizations. Brucker 
insisted that personnel professionals must be leaders in the 
selection and training process of telecommuters and have an 
additional emphasis on training managers and supervisors. 
Brucker believed that establishing telecommuting in an 
organization was not just structural or technological, but 
personal. 
16 
Senator Ted Stevens of Alaska and Representative Frank 
Wolf of Virginia, co-sponsors of legislation supporting the 
federal flexiplace program, stated in 1989 that: 
• • . the typical American worker will be part of a 
two-income family, most likely with children or 
dependent elderly. That worker will spend a 
considerable amount of time commuting to and from his 
or her employer's place of business, trying to balance 
the demands of work and family. Employers must 
establish human resource management policies that are 
sensitive to these demands. 
(Segal, 1991) 
It was felt that if the research findings of this study 
revealed differences by supervisors in evaluating 
telecommuters, then performance appraisal criteria would 
need to be changed to accommodate the special nature of 
telecommuting. A major responsibility of human resource 
managers is to insure equity in the evaluation process 
(Baker and Morgan, 1984; Martin et al., 1986; Leap and 
Crino, 1989). Therefore, human resource managers in 
telecommuting firms may want to investigate their companies' 
own performance evaluation process to guarantee equity of 
administration. This evaluation could mean restructuring 
the entire performance appraisal process in all 
telecommuting firms. 
An underlying theoretical base of the concept of 
telecommuting is job enrichment. Telecommuting qualifies as 
a job enrichment program because its premises are nearly the 
same as those presented by Hackman et al. (1975). For 
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example, two of Hackman's five core job dimensions (autonomy 
and feedback) are intrinsic to the telecommuting concept. 
Two of Hackman's three critical psychological states 
(responsibility for outcomes and knowledge of actual 
results) are components of telecommuting. All four personal 
and work outcomes (high motivation, high work quality, high 
satisfaction, and low absenteeism and turnover) have been 
verified by previous studies in telecommuting (McGee, 1988; 
Newman, 1989; Risman and Tomaskovic-Devey, 1989; Gite, 1991) 
and in pilot programs (Pacific Bell, US WEST, Los Angeles 
County Government, AT&T and the State of Arizona). 
Gaps in the literature reveal a need for assessing 
performance and productivity of telecommuters. Most 
literature describing telecommuting is anecdotal and written 
by consultants and practitioners. The majority of academic 
research on telecommuting has been through dissertation 
projects which were descriptive studies, not empirical, and 
not one has addressed the performance appraisal process. A 
master's thesis by Kathy Ann Ross (1990) used actual 
performance ratings of telecommuting and non-telecommuting 
employees as the independent variable in two of her three 
hypotheses (p. 14). In her study, telecommuters 
consistently had higher performance ratings than their on-
si te co-workers. 
Informal discussion at conferences on 
telecommuting include the dilemma of how supervisors should 
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evaluate their telecommuting employees (Bell Atlantic 
Conference, 1992; Telecommute '92). Current evaluation 
criteria in organizations utilizing telecommuting as a work 
option apparently are not sufficient to meet the needs of 
supervisors. For example, tracking absenteeism and 
tardiness and judging relations with co-workers are 
inappropriate in telecommuting arrangements. 
Based on the information presented in this section, 
there is a need for supportive research in the performance 
appraisal process for telecommuters. This void in the 
literature and in research studies is explainable because 
telecommuting is a relatively new work alternative. 
Theory 
Two cognitive theories support the proposed research 
project: cognition and causal attribution. Cognition theory 
is approached from the impact it has upon the performance 
evaluation process. Causal attribution theories include 
stereotyping and the "halo effect," which are both prominent 
errors in rating employees. 
Cognition Theory 
Cognition is the processes of knowing. This theory 
includes attending, thinking, remembering, expecting, 
fantasizing, and consciousness (a key causal factor in 
behavior [Zimbardo, 1985, p. 25]. In the cognitive model, 
the way information is processed by humans is as important 
as the stimulus input in determining behavior (Zimbardo, 
1985). 
Another aspect of cognition is cognitive dissonance. 
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People experience cognitive dissonance when there is a 
conflict between learned beliefs and their current behavior. 
Cognitive dissonance links behavior with attitude. When 
prior beliefs, feelings, or values are in conflict with 
current decision making, action, or information received, 
dissonance results (Festinger, 1957). Dissonance-reducing 
mechanisms are then employed to return to a comfortable 
state (consonance). 
Two models describing how cognition theory relates to 
the performance evaluation process have been developed by 
Landy and Farr (1989). The components of both models are 
supported by extensive research (Landy and Farr, 1980, 
1983). In their first model (Figure 1), the Process Model 
of Performance Rating (1980), and in their more recent model 
(Figure 2), Cognitive Components in Rating (1983), Landy and 
Farr describe factors, other than the performance of the 
employee being rated, that affect the rating process. Two 
factors, in particular, relate to stereotyping and the "halo 
effect." These are rater characteristics and ratee 
characteristics (Figures 3 & 4). Other characteristics in 
Figure 1 
A Process Model of Performance Rating 
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Personnel 
Action 
SOURCE: From "Performance Rating• by F. J. Landy and J. L. Farr. 1980. 87. p. 94. Copyright 1980 by the American 
Psychological Association. Reprinted by permission of the publisher and author. 
Figure 2 
Cognitive Components in Rating 
Stimulus Processing 
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Synthesis/ 
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SOURCE: From The Measurement of Worlc Performance (Fig. 4.2) by F. J. Landy and J. L. Farr. 1983. New York: 
Academic Press. 
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the models relate to other factors that impact on the 
performance evaluation process itself. 
Figure 3 
Rater Characteristics 
Demographic 
Gender 
Race 
Age 
Education 
Psychological 
Personality variables 
Intellectual skills 
Life satisfaction 
Perceived similarity 
to ratee 
Job Related 
Job satisfaction 
Leadership style 
Level of performance 
Tenure 
Knowledge of the job 
rated 
Job involvement 
Supervisory 
expertise 
Knowledge of the 
individual rated 
Ability to appraise 
performance 
Rater and ratee characteristics are classified into 
three categories: demographic, psychological, and job 
related (Figures 3 '4). Demographic rater characteristics 
are gender, race, age, and education. Of these four 
characteristics, the following generally consistent effects 
were found: 1) female raters may be more lenient; and 2) 
raters give higher ratings to ratees of the same race (Landy 
and Farr, 1980, p. 78). 
Demographic 
Age 
Gender 
Figure 4 
Ratee Characteristics 
Psychological 
Personality variables 
Intellectual skills 
Job Related 
Job satisfaction 
Satisfaction with 
supervision 
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Race 
Education 
Life satisfaction 
Identification with 
rater 
Level of Performance 
Tenure 
Color 
Religion 
Social deviance 
National origin 
Physical attractiveness 
Performance deviance 
Reaction to 
performance 
appraisal 
Job involvement 
Rater psychological characteristics are personality 
variables, intellectual skills, life satisfaction, and 
perceived similarity to ratee. In reviewing the literature 
concerning these psychological characteristics, Landy and 
Farr (1980, p. 78) found that "cognitive complexity affect 
information processing and evaluation" and needs to be 
further researched. 
Of the job-related rater characteristics listed in 
Fiqure 3, Landy and Farr (1980, p. 78) suggest the 
following: 
(1) rater experience appears to positively affect the 
quality of performance ratings; (2) general job 
performance of the rater is related to rating quality; 
and 3) production-oriented raters seem to be less 
lenient and to pay more attention to planning 
activities. 
23 
In a more recent analysis, Landy and Farr (1989, p. 
147) discuss rater characteristics as certain 
characteristics a rater possesses that may be related to 
biases that are present during the evaluation process. A 
supervisor may dislike women and assign all women 
subordinates lower ratings. Placing this characteristic in 
a telecommuting environment assumes that supervisors will 
give more favorable evaluations to employees who telecommute 
because they support telecommuting. Supervisors would then 
be assuming that all telecommuters are good employees--in 
other words--stereotyping. Stereotyping is discussed in the 
next section. 
Ratees also possess demographic, psychological, and 
job-related characteristics that interact with a rater's 
characteristics (Landy and Farr, 1980; 1983; 1989). Figure 
4 describes ratee characteristics. Of the demographic 
characteristics listed in Figure 4, Landy and Farr (1980, p. 
81), found the following generalities after researching the 
literature: 
1) It appears that the sex stereotype of an 
occupation interacts with the sex of the ratee, 
such that males receive more favorable evaluations 
than do females in traditionally masculine 
occupations but that no differences or smaller 
differences in favor of females occur in 
traditionally feminine occupations. 
2) Ratees tend to receive higher ratings from raters 
of their same race, although this may not occur in 
highly integrated situations. 
3) Race and performance level of the ratee appeared 
to interact in complex ways. 
4) Tenure and performance ratings are generally 
positively, but weakly correlated. 
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Landy and Farr (1983) suggest there is a deviance-conformity 
continuum that impacts on ratings. For instance, the 
employee may not be seen as fitting in with other workers or 
may stand out in the work group as the best or the worst (p. 
99). 
It is in the second model that Landy and Farr 
specifically address cognitive theory in more detail as it 
relates to accessing performance. The second model, the 
Cognitive Components in Rating (Figure 2), is actually a 
modified version of the researchers' first model (Landy and 
Farr, 1983). In Psychology of Work Behavior, Landy (1989) 
describes observation/storage and retrieval/judgment as the 
cognitive portion of the Cognitive Components in Rating 
model in Figure 2. 
Observation/storage is defined as carefully observing 
behavior for performance evaluation so accurate information 
is stored in memory. Landy (1989, p. 152) warns that: 
regardless of how carefully you observe behavior, the 
scheme you use to place those data in memory will have 
an effect on what is available to remember at a later 
time. If you encode (i.e., place in memory) only 
performance information that interests you, that is the 
only information that will be available several months 
later when it is time for evaluation. 
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Retrieval/judgment is described as, "The way in which a 
rater prepares for a performance evaluation will have an 
impact on the outcome of that evaluation" (Landy, 1989, 
p. 153). For instance, the evaluator may review the job 
description of an employee before evaluating that employee. 
This review should elicit from the evaluator's memory 
certain aspects of how the employee has performed in 
comparison with the job description. Final judgment in the 
evaluation process depends on the accuracy of the 
evaluator's memory. Landy (1989) further states that the 
judgment task has a bearing on the accuracy of the 
evaluation. As an example, Landy states, "· . it might be 
considerably easier to identify the best and worst 
performers in a group of 30 subordinates than it is to make 
an absolute judgment about how much interpersonal 
sensitivity or communication skill a particular subordinate 
possesses" (1989, p. 153). 
Landy (1989) also refers to Schoorman's study and how 
it relates to his study. Landy states, "Schoorman 
demonstrated that supervisors who played a role in the 
selection of an employee and had suggested that the 
individual be hired, rated that same individual higher when 
evaluating the employee's performance at some later time" 
(1989, p. 146). Specifically, Schoorman (1988) referred to 
this phenomenon as "escalation." 
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The significance of the Schoorman study as it relates 
to the proposed study is that supervisors who initially 
selected employees for the telecommuting option would, as 
Schoorman suggests, be supportive of that employee and rate 
him or her higher, therefore, incurring bias. Moreover, the 
sample for this study consisted of clerical employees whose 
duties are closely related in nature to the duties of the 
data entry clerk sample for the proposed study. Thus, 
results of the proposed study may support or refute 
Schoorman's study. 
Causal Attribution Theories 
Stereotyping and the "halo effect" are two attribution 
theories that may influence supervisors to rate 
telecommuters as either higher or lower than their co-
workers who perform the same job on site. In stereotyping, 
a supervisor forms a theory about some group as a whole and 
then attributes that belief to a single member of that group 
without considering the person as an individual (Cronbach, 
1955; Knowlton and Mitchell, 1980). Supervisors may be 
guilty of exhibiting this behavior in regard to their 
telecommuting workers either favorably or unfavorably. 
The "halo effect" is a tendency to rate a person the 
same on all traits because of an overall impression. In 
reality, the "halo effect" is an error in which a rater 
treats two dimensions as more highly correlated than they 
27 
are (Cooper, 1981). In the case of telecommuting, 
supervisors may perceive the ability of telecommuters to 
work independently (autonomous) as a favorable attribute and 
rate them higher on all attributes. 
Wherry (1952) identified the "halo effect" as one of 
four criterion errors associated with judgmental ratings. 
Such errors are difficult to reduce and nearly impossible to 
eliminate (Smith et al., 1974; Smith, 1976; Borman and 
Dunnette, 1979). 
The way information is processed may be the key to why 
bias occurs during the performance evaluation process. 
Apparently, the manner in which data about a worker's 
performance is stored in a supervisor's memory determines 
what that supervisor will recall about that worker at 
evaluation time. Therefore, supervisors only remember 
specific attributes that may be based on stereotyping and on 
the "halo effect." In essence, this may be the reasoning 
behind the critical incident method of evaluation. How 
supervisors retrieve information stored in memory can 
determine what they remember. For example, if supervisors 
keep written notes about a worker's extreme behavior, i. e., 
superior or poor behavior, and review these notes prior to 
preparing a written or oral evaluation, then they are more 
likely to trigger from memory more details about the 
employee's behavior than relying merely on memory. 
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Definition of Terms 
The following are generally accepted definitions of key 
terms used in the study. 
Neighborhood Work 
Centers 
On-site Employee 
Performance 
Appraisal 
Remote Worker 
Satellite Office 
Telecommuter 
are "shared office facilities dispersed 
in residential areas to provide workers 
nearby access to resources normally 
available in a central office. Users of 
the centers, whether they are employed 
by different organizations or self-
employed, pay rent to utilize whatever 
services and equipment are available 
such as computer and communication 
equipment, clerical support, meeting 
rooms, daycare, etc." (Ladouceur, 1990, 
p. l). 
is one who works on the premises of the 
employer's home office or branch 
offices, but not at a satellite or 
neighborhood center. 
"is the process of evaluating the 
behavior of employees in the workplace 
... also called performance review, 
employee appraisal, performance 
evaluation, employee evaluation, merit 
evaluation, and personal rating" 
(Carrell et al., 1989, p. 219). 
is one who works at a location other 
than the employer's home office or 
branch offices. This may be in the 
employee's home, at a satellite office, 
or at a neighborhood center. 
is "generally a branch off ice 
established by one organization in an 
area where many of its employees are 
located" (Ladouceur, 1990, p. 2). 
is an employee who uses a computer or 
other telecommunications equipment to 
work at home or in a satellite center 
(Nilles, 1976). Other terms for 
telecommuting are: home-based worker, 
remote worker, off-site worker, 
flexiplace worker, worksteading 
(Goodrich, 1990), telework, homework, 
work-at-home, and location-independent 
work (Moody, 1987). 
Hypotheses 
Data were collected from three sources to discern if 
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differences in evaluating telecommuters in comparison to on-
site co-workers exist. The first two sources included self-
reported perceptions by telecommuters and on-site employees 
about any inequities in the performance appraisal process. 
Supervisors, the last source, were asked separate questions 
about criteria they used to rate remote-based employees and 
on-site employees and how they measured productivity. 
It was anticipated that the data collected would show a 
perceived difference in how telecommuting and non-
telecommuting employees were appraised. The status quo was 
that there was no difference in how these two groups were 
evaluated. The following hypotheses were used to find those 
differences: 
General Hypothesis: Telecommuters are evaluated differently 
during the performance appraisal process 
than on-site employees who perform the 
same job. 
It was assumed that the performance appraisal criteria 
used to evaluate telecommuters was the same as for their on-
site co-workers. It was expected that the evidence would 
refute the status quo of no difference in appraisal 
criteria. 
Hypothesis 1: There is no difference in performance 
appraisal criteria used to evaluate 
telecommuters and non-telecommuters. 
There is a conflict between the anecdotal writings in 
30 
the literature about how the performance of telecommuters is 
measured and what practitioners actually do. Telecommuting 
experts (Fleming, 1988; Gordon, 1991) and writers 
(Filipczak, 1992) consistently stress that telecommuters 
should be evaluated by results, preferably through M.B.O. 
(Management By Objectives). David Fleming, director of the 
telecommuting pilot project for the State of California, 
found that many managers did not have performance standards 
set for employees before the project began (O'Leary, 1991). 
Standards had to be established for telecommuters. Thus, 
on-site co-workers and telecommuters were judged using 
different performance criteria. Yet in informal 
questioning, supervisors insisted that they used the same 
performance appraisal process for both telecommuting and 
non-telecommuting employees (Bell Atlantic Conference and 
Telecommute '92). Criteria question responses from 
telecommuters and non-telecommuters were compared for any 
statistically discernable difference. 
The status quo was that telecommuters did not receive 
higher performance ratings than their on-site cohorts 
(Gordon, 1992; Fleming, 1992). It was assumed in this study 
that the results would demonstrate that the reverse is true. 
Hypothesis 2: Telecommuters, non-telecommuters, and 
their supervisors will not perceive 
telecommuters as receiving higher 
performance ratings than on-site 
employees who perform the same job. 
An investigation into the selection process for 
telecommuting status revealed that employees who wished to 
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telecommute had to meet certain criteria. Some examples of 
that criteria were experience, autonomy, and self-discipline 
(McGee, 1988; Newman, 1989). In essence, better performing 
employees were allowed to telecommute. 
Kathy Ann Ross found in her 1990 master's study that 
telecommuters received significantly higher performance 
scores than non-telecommuting co-workers. She attributed 
this difference to one to three circumstances (p. 18). 
Firstly, telecommuters may have had uninterrupted time to 
produce better work. Secondly, telecommuters may have been 
superior performers before being selected as a telecommuter, 
thus creating a "halo effect." It is interesting to note 
that in the first telecommuting pilot (1985), supervisors 
were encouraged to offer the option to their trusted, higher 
performing employees (Peters, 1990). 
Thirdly, managers could have been biased in their 
ratings because of this unusual work arrangement, leading to 
stereotyping. These last two circumstances are concerns in 
the present study. 
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An analysis of responses to the rating question on the 
questionnaire determined whether any difference was 
statistically discernable among the three groups. Employees 
were asked if they thought telecommuters were rated either 
higher or lower than their on-site counterparts, depending 
on the employee's work location status. 
It was assumed that the status quo was that supervisors 
who telecommuted did not bias performance appraisals in 
favor of telecommuting employees. Because no research had 
been performed in this subject area, it was believed that 
the evidence would support the following hypothesis. 
Hypothesis 3: supervisors who themselves telecommute 
will not rate telecommuters higher on 
performance ratings than non-
telecommuters performing the same job. 
Support or refutation for this hypothesis was derived 
from responses given on the questionnaire by telecommuting 
and non-telecommuting employees. Originally, stereotyping 
and the "halo effect" were thought to be prevalent in the 
results of the proposed study. Supervisors who telecommuted 
would perceive employees who telecommuted as being most like 
themselves and, therefore, would give them higher 
performance ratings. Because telecommuting requires 
employees who are independent, supervisors may use this 
evaluation criterion as the major performance measure and 
rate all other performance criteria in the same manner. 
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Based on the previously-stated hypotheses, the status 
quo was that positive escalation did not exist in the 
performance evaluation process. It was anticipated that the 
evidence would support the positive escalation theory. 
Hypothesis 4: Positive escalation bias in performance 
ratings will not be prevalent in the 
study. 
An assumption would be that telecommuters would be 
rated higher on performance evaluations because their 
supervisors selected them and would want them to succeed. 
This form of positive escalation bias was strongly supported 
by an empirical study by Schoorman (1988), and Landy and 
Farr (1989) consider it an example of cognitive processing. 
Fleming states that supervisors select the most promising 
workers to telecommute so the program will be a success 
(Filipczak, 1992). 
It was assumed that most supervisors decided which 
employees would telecommute and, thus, would want to have 
them succeed by awarding them high performance evaluations. 
Measurement of this variable was through correlating 
supervisors' responses to questions about selection to enter 
the telecommuting program and how they rated telecommuters. 
The status quo was that both telecommuting and non-
telecommuting employees would receive formal performance 
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reviews in the same frequency. The intent of the study was 
to refute this status quo through supportive findings. 
Hypothesis 5: Non-telecommuting employees will not 
receive formal performance appraisal 
reviews more often than their 
telecommuting co-workers. 
Bailyn found that the home-workers (telecommuters) she 
studied "· .. went nearly twice as long between formal 
progress reviews as office workers" ("Be It Ever," 1989, 
p. 92). Responses to the question about the frequency of 
performance review were compared for telecommuting and non-
telecommuting co-workers for any statistically discernable 
difference. 
Potentially Associative Variables of Interest 
The prediction variables are location of worker, either 
on-site or remote, and whether the supervisor telecommutes 
or not. The response variables are whether: (1) performance 
criteria are the same or different for both categories of 
workers, (2) telecommuters receive high or low performance 
ratings, (3) escalation bias is present or not, and (4) the 
frequency of formal performance appraisal reviews are the 
same or different for telecommuters. 
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Scope of the study 
A list of national companies and state agencies that 
used telecommuting as an alternative work arrangement was 
compiled through the literature, telecommuting consulting 
firms, and the Telecommuting Advisory Council. The scope of 
the research project was narrow in order to reduce the 
number of errors caused by examining many variables. 
Telecommuters, their on-site co-workers, and their 
supervisors were surveyed for their perceptions of the 
performance appraisal process. 
To qualify for inclusion in the sample, telecommuters 
could not be part-time employees, self-employed, or work 
off-site fewer than one day a week. 
Limitations of Study 
The limitations of this study were: 
1. This judgmental sample may not be representative 
of all supervisors who work in companies with 
telecommuting programs. 
2. Responses to questions may not represent the exact 
behavior a supervisor uses in evaluating employees 
because it is self-reported. 
3. Because no prior research has been conducted about 
differences in evaluating telecommuting and non-
telecommuting employees, there is no data 
available for comparison purposes to discover any 
trends or changes. 
4. Perceptions of the performance ratings given 
telecommuters are self-reported and, therefore, 
may not be accurate. 
5. Respondents for the study were limited to 
employees of companies and government agencies 
identified in the literature, telecommuting 
consulting firms, and the Telecommuting Advisory 
Council. 
6. Generalizability is limited to companies with 
telecommuting programs in the United States. 
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7. Some responses are perceptual and may not reflect 
actual circumstances. 
Summary 
The problem under study was defined as a need for 
research to determine if supervisors of telecommuters 
evaluated the performance of their telecommuting employees 
differently from on-site employees performing the same job. 
The significance of the study rested on whether differences 
in the evaluation procedure existed. If there were 
differences, then human resource managers in telecommuting 
companies might want to reevaluate their companies' 
evaluation process. This process might include developing 
separate criteria for evaluating telecommuters. Equity 
problems might be created by developing separate evaluation 
criteria for workers performing the same job. 
Specific hypotheses, variables, scope, and terms used 
to address this problem were defined . Additionally, the two 
theories behind the proposed study were examined as a 
background for the study. Finally, limitations of the study 
for practical applications were given. 
The following chapters present a thorough review of the 
literature and the methodology that was used in collecting 
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data for the study. In addition to a literature review of 
books and articles on telecommuting, Chapter II contains the 
results of major pilot studies. Chapter III includes a 
description of the method used to select the sample, 
procedure for data collection, instrument design, and 
statistical analysis. Chapter IV discusses statistical 
procedures and analysis of the data while Chapter IV 
presents a summary, conclusion, and recommendation for 
future research. 
CHAPTER II 
LITERATURE REVIEW AND RELATED RESEARCH 
The literature review is approached from two 
perspectives. The first perspective involves research in 
telecommuting; whereas the second perspective focuses on 
pilot studies. 
Telecommuting has been used as an alternative work 
arrangement for nearly a dozen years. Most research 
consists of descriptive studies which constructed 
characteristics of telecommuters. Research in general 
management practices either monitored the performance of 
telecommuters or investigated how telecommuting impacts on 
organizational culture or structure. 
Several pilot studies are discussed to give an overall 
perspective of and practical applications of telecommuting. 
These studies are all descriptive in nature. 
Most of the writings about telecommuting are anecdotal, 
written by consultant? or practitioners, and appear in the 
popular press and in practitioners' trade journals. Most of 
the following research studies were produced by candidates 
38 
in Ph.D. programs. None of the studies found in the 
literature addresses the performance appraisal process. 
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RESEARCH ON TELECOMMUTING 
Olsen and Primps study 
Three years of research resulted in one of the first 
descriptive studies on telecommuting. In 1983, the 
researchers investigated three specific areas: (1) work 
habits of home-based employees; (2) impact on work content 
from changes in job characteristics, types of control or 
monitoring mechanisms, or communication patterns with 
supervisors and co-workers; and (3) impact on changes in 
leisure activities, family responsibility, volunteer or 
community activities, or personal habits (Olsen and Primps, 
1984, p. 102). 
Olsen and Primps investigated work-at-home programs in 
14 companies with formal pilot programs and in 6 companies 
with informal programs. Teleworkers and their supervisors 
were personally interviewed using unstructured 
questionnaires. The researchers found that: 
1. work at home can either result in increased 
autonomy from traditional work constraints or can 
result in a loss through reduced promotion 
opportunities, more formal control procedures, or 
a change in work status or compensation (p.106); 
2. the lack of set work hours may lead to 
"workaholism" for highly motivated employees; 
3. male professionals reported reduced stress 
resulting from lack of interruptions, no office 
politics, and no commuting; 
4. male employees had more leisure time; 
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5. women chose to work at home to care for children; 
6. nonprofessional women with children found it 
difficult to work at home and had little time for 
leisure; 
7. work at home enhanced the integration of work and 
family for teleworkers without primary child-care 
responsibilities because they controlled their 
work schedules, reduced commuting time, and were 
available during the day; 
8. work-at-home programs are not likely to become 
widespread in the near future. 
Pratt Study 
In 1983, Pratt studied the attitudes of telecommuters 
and their supervisors. Telephone interviews revealed 
telecommuters' attitudes about time management, work habits, 
equipment, career opportunities, productivity, and 
supervision (Conner, 1986). The results of the study were: 
1. some telecommuters wanted more control of their 
work loads, more meetings with their supervisors, 
clearer instructions, and better feedback; 
2. most off-site workers thought their supervisors 
were supportive of telecommuting while some 
thought their supervisors only tolerated it; 
3. employers thought their programs were successful 
and should be continued. 
Mcclintock Study 
In 1983, Mcclintock (Conner, 1986) surveyed 
telecommuters by telephone and through the mail to develop a 
profile of a typical telecommuter and to ascertain the 
effect telecommuting had on the off-site worker. Mcclintock 
found that telecommuters were diverse in occupational, 
geographic, and demographic data. Additionally, 
telecommuters: 
1. were located in urban and rural areas with 
more living in suburbs; 
2. were highly educated with 44% having post-
bachelor's work; 
3. had no children; 
4. were 40 years of age; 
5. were self-employed; 
6. worked varied hours over a seven-day work 
week; 
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7. reported decreases in: time absent from work, 
desire to job hunt, stress, and work-related 
expenditures; 
8. thought their quality of work and amount of 
time working increased; 
9. had more control over how the work was done 
and had more responsibility; 
10. stated their primary reason for telecommuting 
was a need for uninterrupted time; 
11. had increased work expectations and the 
quality of supervision increased slightly. 
(Conner, 1986) 
Ramsower Study 
In 1982, Ramsower used a field experiment to 
investigate organizational and behavioral effects of 16 
telecommuters from five firms for his dissertation project. 
A control group was used and 25 hypotheses were tested. 
Full-time and part-time word processors, editors, text 
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developers, and programming developers, analysts, and 
designers were surveyed. 
Job enrichment was the reason most companies introduced 
telecommuting. Telecommuters and their supervisors and co-
workers were surveyed before, during, and after the study. 
The researcher discovered that negative effects of 
telecommuting were related to the more days a telecommuter 
worked at home. Negative effects were lack of social 
interaction, distractions at home, and a need for on-site 
resources. Other findings were: 
1. there was no perceived increase in effort or 
loyalty by telecommuters; 
2. co-workers and supervisors had favorable attitudes 
toward telecommuting; 
3. little evidence was found that full-time 
telecommuters increased productivity by increasing 
performance (output); 
4. telecommuting did not reduce the amount of 
performance measurement and supervision; 
5. part-time telecommuting held more promise because 
it overcame the negative aspects associated with 
telecommuting; 
6. telecommuters wanted face-to-face communication 
with supervisors for their performance review. 
Conner study 
The purpose of the Conner (1986) dissertation project 
was to judge whether the satisfaction of supervisors of 
telecommuters was affected by management styles held by 
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supervisors. Person-oriented and task-oriented managerial 
styles were researched. Conner first contacted respondents 
by telephone and then sent questionnaires to those who 
agreed to participate in the study. The findings of the 
study were: 
1. management style alone did not determine success 
or failure of a telecommuting program; 
2. programs that were successful (continued) had 
supervisors with both managerial styles; 
3. management satisfaction signified whether a 
program would succeed more than whether a 
supervisor was person- or task-oriented. 
Sharp Study 
In 1988, Sharp studied four personality characteristics 
to determine if they were different in telecommuters and 
non-telecommuters. These characteristics were: need for 
achievement, autonomy, order, and affiliation. Clarity of 
understanding was another variable investigated though not 
hypothesized. Sharp tested 60 telecommuters and 60 other 
workers with similar duties by administering the Jackson 
Personality Research Form-E. Sharp discovered the 
following: 
1. the need for achievement was significantly 
higher for telecommuters than non-
telecommuters; 
2. the need for autonomy was not significantly 
higher for telecommuters than non-
telecommuters; 
3. the need for order was not significantly 
higher for telecommuters than non-
telecommuters; 
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4. the need for affiliation was significantly 
higher for telecommuters than non-
telecommuters which was the opposite of what 
was hypothesized; 
5. telecommuters scored higher on the variable 
of understanding than non-telecommuters. 
Risman and Tomaskovic-Devey Study 
This 1988 study hypothesized that telecommuting would 
not lead to reorganization in the workplace. The authors 
believed that "Telecommuting is a variant of other forms of 
working at home, with a computer-technology twist" (p. 71). 
These researchers surveyed personnel directors in 100 of the 
largest firms in North Carolina. Intentionally included in 
this sample were computer and word-processing firms. The 
researchers found that: 
1. little reorganization of industry has occurred; 
2. managerial control thwarted reorganization; 
3. current inequalities in the workplace are 
aggravated in telecommuting firms; i.e. 
exploitation of clericals with domestic 
responsibilities to work for lower wages. 
Griffith study 
In 1988, Griffith studied the effect of a supervisor's 
physical versus electronic presence on worker performance 
for his dissertation project. It was predicted that 
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performance would be higher when workers were watched rather 
than when they were alone. 
This simulated study observed 42 women who were hired 
to perform a simple data entry task. Women were observed 
working alone, in the presence of a supervisor who monitored 
their work, or by computer-monitoring by the data entry 
system without the supervisor present. Griffith observed 
these two significant outcomes: 
1. there were no statistically significant 
differences in the three conditions; 
2. these patterns emerged: performance was 
steady across trials for electronic 
monitoring and performance was somewhat lower 
for physical monitoring than when workers 
were alone except when supervisors were 
actively monitoring workers. 
Calabrese Study 
This 1988 dissertation project studied motivations 
behind the decision to telecommute. Forty-six telecommuters 
throughout the United States were surveyed by telephone. 
Twelve of these contacts resulted in follow-up interviews. 
Calabrese found that: 
1. the desire for autonomy and flexibility 
underlaid most decisions; 
2. the sample enjoyed a level of freedom of 
their choices made possible through their 
high socio-economic status. 
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Ross Study 
Ross investigated three variables: (1) the need for 
guidance and feedback (performance ratings), (2) the need 
for social interaction, and (3) how telecommuters perceived 
their organizational skills in a large computer firm in 
1988. The researcher hypothesized that performance ratings 
of telecommuters would be higher than non-telecommuters in 
her dissertation. 
Twenty-eight employees tested were telecommuters and 44 
were on-site employees who worked full-time, in the same 
departments, and had the same supervisors as telecommuting 
co-workers. The Element B inclusion dimension developed by 
Schultz was used to measure socializability and the Element 
B control dimension measured the need for guidance and 
feedback. "The Organization and Time Management 
Questionnaire" developed for this study measured 
organizational skills. In addition, current performance 
appraisals were analyzed and assigned an overall performance 
rating based on a five-point scale. The findings were: 
1. telecommuters had significantly higher 
performance ratings than non-telecommuters; 
2. the three variables did not significantly 
differentiate telecommuters from non-
telecommuters; 
3. the three variables did not predict high and 
low performing telecommuters. 
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The findings of the study regarding the need for social 
interaction refuted the Sharp study results on affiliation. 
Sharp found the telecommuters needed more affiliation than 
non-telecommuters. Ross did, though, verify Sharp's finding 
that telecommuters had no more need for order than non-
telecommuters. 
Roderick and Jelley Study 
In 1991, Roderick and Jelley measured the attitudes of 
116 mid-level managers toward telecommuting and the extent 
to which office work is performed at home. Mid-level 
managers in white-collar companies were chosen as 
respondents "because they usually supervise employees whose 
jobs are most suitable for telecommuting" (p. 37). The 
major limitation of this study is that 76% of mid-managers 
surveyed did not work in firms with telecommuting. The 
questionnaire used the phase "taking work home" and not 
telecommuting; therefore applications of the findings are 
limited. 
Austin and San Antonio, Texas were the two cities 
selected for the study. The response rate was 64.7% (75 
returned questionnaires). Other findings were: 
1. half of the managers took work home daily or 
2-3 times per week to meet deadlines, avoid 
interruptions, or because there was 
insufficient office time to complete work; 
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2. managers rated flexible scheduling, decreased 
commuting costs, and no commuting time as 
perceived benefits of telecommuting; 
3. perceived disadvantages of telecommuting for 
employees were lack of equipment and 
reference materials, isolation from co-
workers, and no managerial guidance; 
4. perceived disadvantages of telecommuting for 
firms were lack of daily interaction, loss of 
face-to-face communication, and loss of 
managerial control; 
5. word processors, documentation writers, and 
data entry clerks were cited as the top three 
jobs that would lend themselves to 
telecommuting; 
6. few companies had telecommuting programs or 
were considering them; possibly because of 
lack of interest, absence of severe traffic 
congestion, abundance of fuel, relatively low 
office rents, or ample office space. 
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PILOT STUDIES 
Pilot studies in telecommuting began a decade ago. It 
is apparent from the literature that telephone companies 
have been most successful in implementing and expanding 
telecommuting programs. It may be due to their uniqueness 
as telecommunications specialists and because they have more 
jobs that are conducive to telecommuting. 
Pacific Bell 
To relieve traffic congestion in downtown Los Angeles 
during the 1984 Summer Olympics, Pacific Bell allowed 
employees to work at suburban locations. Because the 
project had favorable feedback, a pilot program was 
implemented in May, 1985. The following information is 
taken from "Telecommuting case History: Pacific Bell, May 
1985-July 1989 11 by Carol Nolan (1989). 
All supervisors were given the option of telecommuting. 
Supervisors were encouraged to offer the option to their 
trusted, higher performing employees. More than 1,000 
supervisors (5% of supervisors) telecommuted during the 
pilot (Peters, 1990). 
Two satellite offices were created to house multi-
departmental employees and were located closer to where 
employees lived. In 1990, 15 employees were working at each 
location. 
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A profile of an average telecommuter at Pacific Bell in 
1989 contained several demographic variables. A typical 
telecommuter spent an average of 5%-10% (about one day per 
month or one day every two weeks) at remote work sites. 
Only 2% telecommuted more than 80% of the time. 
Results of the supervisor survey found the plurality of 
supervisors (38%) supervised 3-5 telecommuters and most 
supervisors (70%) supervised telecommuters for a year or 
more. Most supervisors communicated with telecommuters by 
electronic mail, telephone, and in person. Voice mail was 
used by over half the supervisors. Twenty-eight per cent of 
the supervisors felt that managing telecommuters was more 
difficult than managing on-site employees. Their concerns 
were assessing work performance, communications problems, 
and maintaining a sense of teamwork. 
From the viewpoint of employees, their major reasons 
for telecommuting were to reduce commuting time, save 
transportation costs, and schedule their work. Pacific Bell 
benefitted with less costs for office space and a 
substantial decrease (25%) in turnover and absenteeism. 
us WEST Pilot Study 
In 1985, a two-year telework pilot program was 
executed. Involved in the study were 45 employees and 18 
supervisors from Mountain Bell, an operating unit of US 
WEST. The pilot was so successful that the company offered 
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the option to all operating units. The following pilot 
results are taken from Conditions of Work Digest: Telework 
and is credited to information provided by K.E. Christensen, 
Director of the National Project on Home-based Work: 
1. six teleworkers can take turns using a space 
previously occupied by four employees: 
2. productivity increases ranged from 0%-40% with 
increases attributed to fewer interruptions and 
less stress: 
3. customers reported better service from 
telecommuters than non-telecommuters: 
4. supervisors reported that managing telecommuters 
made them better supervisors because they focused 
on results and used their time more effectively 
when communicating with employees: 
5. because telecommuters had more control over their 
time, absenteeism declined. 
California State Government 
The following information was provided by JALA 
Associates, Inc. from the final report on the California 
Telecommuting Pilot Project: 
Planning for the pilot began in 1985, but was not 
implemented until January 1988. The decision to 
implement the program was motivated by shortages of 
office space in Sacramento, scarcity of highly skilled 
employees, worsening traffic congestion, and benefits 
reported by private companies with successful programs. 
By 1990, about 292 telecommuters in 14 agencies 
continued to work part-time or full-time at home or at 
satellite work centers during the three-year program. 
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David Fleming, the director for the pilot, reported the 
following results: 
Productivity increased from 7%-10%, sick leave was 
reduced by 20%, and retentions were improved by 20% in 
the early stages of the pilot. Cost benefits were 
estimated at $1.1 million in 1990. These results were 
so promising that the state began establishing more 
satellite work centers. An added benefit was the 
reduction of stress-related illnesses, particularly 
among lower-echelon workers who can function without 
constantly being observed by a supervisor. 
(Fleming, 1988) 
Los Angeles County Government 
This two-year pilot program began in 1989 with 70 
telecommuters and eventually had 1750 workers telecommuting 
in 250 job classifications (Dixon, 1991). The intent of the 
program was to reduce trips to the office to alleviate 
traffic conditions in downtown Los Angeles. Employees 
regarded telecommuting as a fringe benefit. The county 
professed that telecommuting was not to replace child care 
or elderly care arrangements. 
No funds were allocated to finance the program and no 
computers were bought by the Chief Administration Office 
that established the program, though individual departments 
could purchase computers for telecommuters. Most employees 
purchased their own computers. 
Supervisors selected employees, who were usually high 
performers, for participation in the project. Employees in 
all positions in the county were considered. Standards of 
performance were formalized in an agreement. Supervisors 
were trained in methods of evaluating employees on the 
quality and timeliness of the work produced. 
Initial results in September 1990 found that 
productivity increased as much as 42% in one agency. The 
first departments participating in telecommuting were: 
Community and Senior Citizens, Health Services, and 
Probation. Probation officers could spend up to four days 
per week at home. 
City of San Diego Telecommuting Pilot Project 
The pilot began in July 1990 and ended in December 
1990. The following information was compiled from the 
Evaluation of the City of San Diego Telecommuting Pilot 
Project: July-December 1990 and the Telecommuting Pilot 
Study Final Report: 
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The project was designed to allow selected 
employees to work from home on a part-time, full-day 
basis in order to reduce traffic congestion and air 
pollution, provide leadership to San Diego employers, 
benefit city employees and more efficiently use city 
resources. Nineteen telecommuters and 14 supervisors 
participated in the program: one telecommuter was also 
a supervisor in the program. The four departments 
participating in the project were Water and Utilities, 
Building Inspection, Purchasing, and Parks and 
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Recreation. Participation for telecommuters and 
supervisors was strictly voluntary, and at the 
discretion of department management. The results of 
the study were: 
1. telecommuters worked from home an average of 1.16 days 
a week; about once every 2 weeks to 4 times a week; 
2. over half (58%) of the telecommuters used computer 
equipment when telecommuting; 42% used no technical 
equipment other than a telephone to stay in contact 
with the central office; 
3. savings from reduced overtime balanced city 
expenditures during the pilot project; 
4. most (94%) telecommuters reported that the benefits to 
them personally were greater than the costs to 
telecommute; 
5. supervisors and telecommuters alike were unanimous in 
reporting the same or improved productivity with 
telecommuting. Work quality was also reported to have 
remained the same or improved; 
6. a majority of telecommuters and their supervisors agree 
that staff morale and motivation improved as a result 
of telecommuting; 
7. over 1/3 of telecommuters and their supervisors agreed 
that staff morale increased as autonomy increased; 
8. telecommuting may be a factor in whether an employee 
chooses to seek another job, and may therefore increase 
job retention rates; 
9. nearly two-thirds (60%) of the supervisors agreed that 
allowing staff to telecommute regularly would give the 
city a competitive advantage over organizations which 
do not have this option and therefore may assist 
recruitment efforts. 
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AT&T, State of Arizona Telecommuting Pilot: Six Month 
Evaluation 
In 1990, AT&T and four state agencies conducted a pilot 
program in the Phoenix area with 134 employees. After six 
months, the following results were noted in the report 
issued conjointly by the Arizona Energy Office and AT&T 
Public Relations: 
1. nine out of ten telecommuters stated their original 
expectations about the benefits of working at home were 
realized, and most would like to spend more time 
telecommuting; 
2. increased productivity, reduced stress, lower commuting 
costs, fewer miles traveled and less time spent 
commuting; 
3. eight out of ten telecommuters indicated telecommuting 
better equipped them to: meet work objectives, work at 
personal peak times, become more organized, and manage 
their time more effectively; 
4. supervisors cited increased trust and confidence in 
their telecommuting employees and increases in the 
quantity and quality of work for both telecommuters and 
the section as a whole; 
5. while most supervisors reported no increase in their 
workload because of the telecommuting pilot, some 
reported a slight increase because more time was spent 
defining work expectations during the initial stages of 
implementation; 
6. forty percent of the supervisors surveyed were 
currently telecommuting and another third indicated an 
interest in telecommuting; 
7. telecommuting supervisors reported their supervisors 
were not impacted on their telecommuting days; 
8. ninety-five percent of telecommuting supervisors said 
they had adequate communication with their staff and 
would encourage other supervisors to try telecommuting; 
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9. over seventy percent of the telecommuting supervisors 
reported their area of responsibility has benefitted 
from their participation in the telecommuting pilot 
program. The major benefits they cited were increased 
productivity, quality planning time, improved goal 
setting and reduced stress; 
10. two-thirds of the non-telecommuters noticed no change 
in work routine; 
11. over ninety percent of telecommuters and supervisors 
reported that telecommuting had no impact on their work 
relationships; 
12. nearly eight in ten felt telecommuting should be 
expanded to other employees in their agencies; 
13. non-telecommuting employees believed telecommuting 
would have many benefits for them beyond trip reduction 
and decreased travel expenses, such as improved morale, 
enhanced productivity, and a better working 
environment; 
14. nearly two-thirds of all non-telecommuters surveyed 
would telecommute if given the opportunity, and felt 
their jobs would permit them to work at home one day a 
week. The respondents stated those tasks that require 
focused attention (planning, evaluations, reviews, 
analysis, audits and research) would be better done at 
home. Only four in ten specifically mentioned they 
would require a computer; 
15. forty percent of pilot supervisors reported 
telecommuting has demonstrated increased employee 
productivity due to an improved work environment; 
16. sixty-seven percent of the supervisors reported that 
overall productivity of their departments increased due 
to the telecommuting program. Supervisors indicated 
that telecommuting offered potential long-term benefits 
such as reduced absenteeism, employee turnover, demand 
for office space and parking facilities. 
Federal Flexible Workplace Pilot Project 
Nearly 500 government employees representing 13 
agencies are involved in the federal "flexiplace" pilot 
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study which began in 1991. Participants in the pilot 
included architects, chemists, clerk-typists, geologists, 
program analysts, oceanographers, budget analysts, 
comptrollers, personnel specialists, writer-editors, and 
psychologists (Flexiplace Update, 1992). 
Wendell Joice, coordinator of the project and a 
personnel research psychologist, describes his agency's 
responsibility for the project: 
By providing agencies with the basic flexiplace 
framework and encouraging them to give the idea a try, 
the management improvement council hopes to measure 
productivity, performance, satisfaction, cost and other 
factors. Participating agencies are sent 
questionnaires every six months by OPM's (Office of 
Personnel Management) Office of Personnel Research to 
determine the feasibility and desirability of 
flexiplace work arrangements. The agencies, in turn, 
survey managers, union representatives and flexiplace 
employees, and conduct in-depth focus group sessions on 
their reactions to the work-at-home experiment. OPM 
will use the reports to prepare a final assessment on 
whether the government could benefit from flexiplace. 
(Segal, 1991) 
Bell Atlantic 
In 1991, Bell Atlantic held a six-month telecommuting 
pilot project in Arlington, Virginia (Bell Atlantic 
Implements, 1992). The main objectives of the pilot were 
"to provide flexibility and control for employees' personal 
lives and to discover how Bell Atlantic's products and 
services support telecommuting in a new market" (p. 3). 
Most of the fifty managers who volunteered for the study 
were planners or researchers from either marketing, public 
relations, strategic planning, human resources, information 
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systems, or customer service. Employees telecommuted one to 
three days a week (Kirk, 1992). 
The pilot was evaluated for improvement in morale and 
productivity and for how helpful Bell Atlantic products and 
services were to telecommuters. The objectives of the 
program were evaluated by observing focus groups and by 
examining evaluations by supervisors, daily logs compiled by 
telecommuters, and interim performance reviews. The results 
of the pilot were not made public. 
Summary 
Although some writers and practitioners advocate 
telecommuting as the wave of the future, telecommuting has 
yet to prove itself as a widely accepted alternative work 
arrangement. The previously-mentioned studies and pilot 
programs attest to the desirability and success of 
telecommuting programs in certain sectors of industry. 
Telecommuting is only applicable to certain jobs and certain 
industries. Obviously, manufacturing does not lend itself 
to telecommuting arrangements. The information and service 
sectors are the two main industries that utilize 
telecommuting most. 
In discussing remote management methods in the 1980s, 
Ramsower (1983) stated that none of the methods dealt 
effectively with the problems of remote management. The 
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researcher further iterated, "First determining who can be 
trusted to telecommute can lead to many unacceptable 
situations and legal issues. Second, reliance upon frequent 
phone calls and electronic supervision can create an 
atmosphere of oversupervision. Third, the management and 
control of the remote worker is not only a question of 
performance, it is also a question of evaluation" (p. 58). 
Information contained in the literature review and 
pilot projects is insufficient and vague in describing 
performance appraisal processes used to evaluate 
telecommuters. The results of this proposed project will 
aid in reducing this research void. Practicing managers of 
telecommuters may find the results useful in designing 
criteria for evaluating their telecommuting employees. 
Benefits of telecommuting could be lost if supervisors and 
human resource managers do not focus on performance 
appraisal. At conferences on telecommuting, invariably 
questions arise about how telecommuting employees should be 
evaluated because managers find current evaluation processes 
inadequate. 
Because there has been little research on how this new 
type of work arrangement relates to the performance 
appraisal process, there will be a need for more research as 
the impact of telecommunications technology increases within 
organizations. 
CHAPTER III 
METHODOLOGY 
This chapter describes the methodology used in 
determining the sample and setting, procedures, instruments, 
and statistical procedures. Three complementary 
questionnaires were used to obtain a complete impression of 
the perceptions of performance appraisal as evidenced by 
telecommuters, their supervisors, and on-site co-workers. 
Sample and Setting 
A list of national companies and state agencies that 
use telecommuting as an alternative work arrangement was 
compiled for this judgmental sample from the literature, 
telecommuting consulting firms, and the Telecommuting 
Advisory Council. Initially, vice presidents of human 
resource management in 60 organizations were sent packages 
containing samples of the three types of questionnaires. 
Twenty organizations consented to participate in the study. 
Twelve were FORTUNE-500 companies and eight were state 
agencies. To qualify for inclusion in the sample, 
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telecommuters could not be part-time employees, self-
employed, or work off-site fewer than one day a week. 
Because telecommuting as a work alternative is a recent 
phenomenon, there were insufficient telecommuters in any one 
position to form a homogeneous group by job type. This 
study therefore, includes sample participants who held 
various positions ranging from secretary to programmer to 
probation officer (Appendix A). Responses from the three 
groups of participants were analyzed as a pooled sample 
because of the difficulty of accessing participants in 
organizations. 
Human resource departments or telecommuting directors 
distributed questionnaires to a total of 500 participants 
between September 1, 1993 and December 1, 1993. The sample 
included 200 telecommuters, 200 on-site co-workers, and 100 
supervisors. The final sample consisted of 163 completed 
questionnaires, which included 81 telecommuters, 46 non-
telecommuters, and 36 supervisors. The return rate was 32.6 
percent. 
Procedure 
Directors of telecommuting programs or the human 
resource management departments in participating 
organizations administered questionnaires to qualifying 
employees. Directors submitted a request form, which was 
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contained in the initial packet, for the desired number of 
questionnaires. The cover letter and request form are 
contained in Appendix B. Participants were guaranteed 
confidentiality and anonymity in cover letters accompanying 
each questionnaire (Appendices c-E). 
For the convenience of the respondents, pre-addressed, 
stamped envelopes were included with questionnaires and 
cover letters for prompt return. Returned surveys were 
examined for completeness and coded for computer analysis. 
Open-ended comments were transcribed and coded for computer 
data entry. Statistical interpretation of the data resulted 
in the findings for this study. 
Instruments 
Two survey instruments were developed. One instrument 
was created to gather information from supervisors about 
procedures and criteria they use to evaluate telecommuting 
and non-telecommuting employees. Another survey was 
developed to collect information from telecommuters and non-
telecommuters. 
This second questionnaire was slightly modified for 
administration to both types of workers; i.e., on-site or 
remote. For example, one question asked telecommuters and 
on-site workers if they think their supervisors rate the 
other type of worker higher on evaluation ratings. The 
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questionnaire for telecommuters requires additional 
information such as how many days per week do telecommuters 
work off site and at what location. 
All three questionnaires (Appendices C-E) begin with 
demographic questions about telecommuting. Additionally, 
the questionnaire for supervisors asks how many employees 
they supervise, how often performance appraisals are given 
in their organizations, which appraisal method is used, and 
if they telecommute and at what location. 
Questionnaires contain several open-ended questions, 
one ranking scale, and one Likert-like scale for a series of 
statements. The remaining questions had forced-response 
categories. 
All three questionnaires requested: (1) a list of 
official purposes of performance appraisals in their 
organizations, (2) frequency of formal performance 
appraisals, (3) common appraisal practices in their 
organizations, (4) methods of communicating performance 
appraisal results to employees, (5) a description of each 
company's appraisal process, (6) a ranking of ten 
performance factors, (7) the basis of granting awards, (8) 
Likert-like responses to statements ranging from the 
fairness of the evaluation process to telecommuters 
receiving higher performance ratings, (9) information about 
electronic monitoring use, (10) the gender of the 
respondent, (11) size of the firm, and (12) if the 
supervisor telecommuted. Three university committees, 
including the survey Research Laboratory, reviewed the 
questionnaires. 
Statistical Procedures 
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Non-parametric statistical methods were used to analyze 
responses because the survey relied on subjective responses, 
the sample frame was judgmental and not randomly selected, 
and the data were, for the most part, qualitative rather 
than quantitative. A descriptive analysis was performed 
initially using stem-and-leaf plots, boxplots, and skewness 
and kurtosis measurements. Inferential analysis was 
performed by using the Mann-Whitney U Test (Wilcoxon Rank 
Sum Test), the Kruskal-Wallis one-way ANOVA, chi-square 
contingency tables, and the k-Sample median test. SPSS-PC 
was the selected statistical software program that generated 
specific calculations. 
Nonparametric, or distribution-free, methods are 
inference procedures that require fewer assumptions than 
parametric methods (Canavos and Miller, 1994). 
Distribution-free methods do not assume a known population 
and do not require interval- or ratio-scaled data (Canavos 
and Miller, 1994; Healey, 1990). Nonparametric methods 
convert interval and ratio data to relative positions or 
ranks. Ordinal data needs no conversion. 
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Data from one or more samples can be analyzed using 
nonparametric statistics. The Mann-Whitney is equivalent to 
the two-sample student's t-test. This nonparametric method 
determines by observing clustering of ranks whether there is 
a difference in location between the two population 
distributions. 
The Kruskal-Wallis procedure tests the null hypothesis 
that treatment effects are the same or that k random samples 
are derived from populations with identical distributions 
(Canavos, 1984). This procedure uses the chi-square 
approximation. Canavos warns, however, that the chi-square 
approximation is generally satisfactory except when k=3 and 
none of the sample sizes is larger than five. 
Contingency tables using the chi-square statistic were 
invalid as a technique for measuring the strength of 
association between variables for nominally-scaled data. 
The k-sample Median Test (Norusis, 1990), which is an 
extension of the two-sample median test, compared the 
medians of the three sample groups for the Likert-like 
response categories. 
This descriptive study employed a 2 by 2 by 4 design 
which crossed location of employee, either on-site or 
remote, and whether supervisors telecommute or not with 
performance criteria (same or different), telecommuter 
performance rating (higher or lower), escalation bias 
(present or not}, and frequency of performance reviews 
(different or same). 
summary 
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The methodology of the research project included a 
judgmental sample of respondents who held various 
occupations in twenty organizations in the United States. 
Directors of telecommuting programs or human resource 
departments distributed questionnaires to a total of 500 
employees. Confidentiality and anonymity were assured by 
having survey instruments administered within the 
organization and by having employees return completed 
questionnaires directly to the researcher. The three-month 
survey yielded a 32.6% return rate, which is considered a 
good response rate (Alreck and Settle, 1985). 
Three survey instruments that were developed for the 
project contained similar questions. The majority of the 
questions were about the criteria used to evaluate employees 
and the performance appraisal process itself. Supervisors 
were asked additional questions concerning their preparation 
of evaluative information prior to the formal review. 
Non-parametric statistical methods were used to analyze 
the data. Selection of participating organizations and 
employees was judgmental. Most of the questions on the 
survey instrument were subjective in nature and relied on 
nominal response categories. The data were skewed and the 
three groups did not exhibit equal variances. 
68 
Nonparametric, or distribution-free, methods require 
fewer assumptions than parametric methods and have 
corresponding tests to most parametric tests. Contingency 
tables were difficult to construct because the data, in most 
cases, did not fulfill the expected frequency criteria. 
CHAPTER IV 
DATA ANALYSIS AND DISCUSSION 
This chapter presents the results of the analysis of 
the data from the study and a thorough discussion of the 
findings. The first part of the chapter provides 
information about the research participants and is 
descriptive in nature. The second part discusses the 
specific statistical analytical techniques performed on the 
data to test the hypotheses and their results. Finally, the 
third part analyzes responses to general questions about the 
performance appraisal process in each participant's 
organization. 
Sixty organizations were initially contacted to 
participate in this judgmental sample. A total of twenty 
organizations consented to participate in the project and 
administer questionnaires to telecommuters, supervisors of 
telecommuters, and non-telecommuting co-workers of 
telecommuters within their respective organizations. Twelve 
of the participating organizations were FORTUNE 500 
companies and eight were state agencies from various states. 
69 
70 
A list of the positions of respondents is in Appendix A: 
Respondent Position Titles. 
Survey Participants 
One hundred and sixty-three employees from 
organizations with telecommuting programs returned 
completed, usable questionnaires from a sample size of 500. 
Three returned questionnaires were not used in the data 
analysis. Two of these questionnaires were completed by 
non-qualifying participants and one was incomplete. Thirty-
six supervisors of telecommuters, eighty-one telecommuters, 
and forty-six non-telecommuting employees returned 
questionnaires. Participants were not aware that other 
members of their organization were taking part in the 
survey. A pooled sample was used because of the difficulty 
in getting organizations to administer questionnaires. The 
return rate for the survey project was 32.6% (163 of 500 
questionnaires). Eighty-one telecommuters (40.5% of 
response rate), forty-two non-telecommuters (21% response 
rate), and thirty-six supervisors (36% response rate) 
returned questionnaires. 
Appendix B: cover Letter and Questionnaire Order Form 
contains the initial contact letters sent to human resource 
vice-presidents in 60 organizations nation-wide. The 
contact letter was part of a package containing the three 
NuoiJe.r of 
Days telecommuters 
work off-site 
Years worked for 
organization 
1.39 
12.69 
Errployees in 
organization 
17869.13 
Errployees in 
Department 
Telecommuters 
supenrised 
Days SUpervisor 
telecommutes 
Years as supervisor 
Years of telecommuting 
Years on job 
Months between formal 
reviews 
Months between last 
review and current date 
(December 1, 1993) 
69.00 
4.06 
1.12 
4.42 
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TABIB 1 
1.23 1.30 
7.52 7.33 
13905.56 23718.72 
48.26 49.26 
1. 70 
3.60 3.50 
10.94 11.06 
9.96 11.85 
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types of questionnaires and an order form for requesting 
questionnaires. Also, Appendix B contains the letter sent 
to the person requesting the questionnaires. In most cases, 
the responding person in the organization was the 
telecommuting director or supervisor of telecommuting 
employees. Appendices C-E contain questionnaires for 
supervisors (Appendix C), telecommuters (Appendix D), and 
on-site co-workers (Appendix E) and their corresponding 
cover letters. 
In Table 1: Descriptive Variables By Means, supervisors 
noted that telecommuters work off-site slightly more often 
than was reported by either telecommuters themselves or by 
their non-telecommuting co-workers. The average was 
slightly over one day per week for telecommuters and the 
same for supervisors [69.4% telecommuted (Table 2: 
Descriptive variables By Frequencies and Percentages)]. on 
the average, supervisors managed four telecommuting 
employees. Supervisors worked in their organizations over 
1.5 times longer than their employees and held supervisory 
positions, on the average, for nearly four and one-half 
years. Participating employees worked for the company for 
an average of just over seven years and held their current 
positions for three and one half-years. Respondents were 
primarily female (69.2%). 
The average number of employees in each employee's 
organization ranged from approximately 14,000 to 24,000 
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CXJESI'IOO SUPERVISORS 'l'EllXIlHJI'ER NCl<l--'l'EIHXMUI'ER 
Genier 
Female 61.1 (22) 70.9 (56) 72.7 (32) 
Male 38.9 (14) 29.1 (23) 27.3 (12) 
Telecommuting 69.4 (25) 48.8 (39) 76.7 (33) 
SUpervisors 
Telecommuting 100.0 (25) 100.0 (81) 
Site (Home) 
Fonnal Agreement 58.3 (21) 49.4 (39) 26.1 (12) 
Electronic Monitoring 13.9 (5) 4.9 (4) 4.3 (2) 
* in parentheses 
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(Table 1). The actual range was from 10 to 950,000 
employees. In each department, the average number of 
employees ranged from 48 to 69. The actual range was from 1 
to 800 employees. 
Table 1 also includes information about the length of 
time between formal performance appraisals. Both types of 
employees averaged about 11 months. The average number of 
months since employees last had formal performance 
appraisals and the present date, December 1, 1993, averaged 
9.96 months for telecommuters and 11.85 for non-
telecommuters. 
Hypotheses Tested 
Because the data were mostly qualitative and not from a 
random sample, nonparametric measures were used in comparing 
response groups. Stem-and-leaf plots and boxplots 
graphically represented the data as not being symmetrically 
dispersed. Further verification of the survey data as being 
skewed was provided by calculating formal indexes for 
skewness and kurtosis, i. e., the extent to which 
observations cluster around a central point (Norusis, 1990, 
p. B-88). This information is contained in Appendix F: 
stem-And-Leaf Plots, Boxplots, and Descriptive statistics 
(Including Skewness Indices and Kurtosis). 
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Measures of central tendency, i.e., mean, median, and 
mode, were initial measures of data from the three groups. 
Responses to the question with the Likert-like scale were 
calculated by the median instead of the mean. Rationale for 
this method is voiced by Healey (1988, p. 16) who states 
that Likert-like scales are not true interval scales and 
should be analyzed like ordinal data. 
Hypothesis One 
In order to analyze the first hypothesis, several 
questions were asked to determine company-wide performance 
appraisal criteria and to determine which factors are used 
to evaluate telecommuters. One of the first questions asked 
respondents to discuss the current performance appraisal 
process in their organizations (Table 3; other responses are 
in Appendix G). The majority of respondents stated that 
supervisors first write a performance appraisal review about 
them and then discuss it with them. Questions positioned 
further in the questionnaire asked respondents to discuss 
their organization's performance appraisal process for 
telecommuters. These two questions were correlated in 
arriving at the results to the following hypothesis: 
There is no difference in performance appraisal 
criteria used to evaluate telecommuters and non-
telecommuters. 
1. 
2. 
3. 
SUpervisor reviews, then discuss 
Peer review 
Probation amrual review 
3. Don't kncM 
4. MOO 
4. SUpervisor reviews, peers, self review 
other (~G) 5. 
1. SUpervisor reviews, then discuss 
2. Self an:i supezvisor awraisal then neet 
3. MOO 
4. SUpervisor, peers, self review 
4. 
4. 
5. 
5. 
6. 
7. 
SUpervisor gives to superior, then discuss 
Don't kncM 
Peer review 
SUpervisor, peers, subordinate reviews 
Probation annual review 
other (~G) 
22.9% 
8.6% 
5.7% 
5.7% 
2.2% 
2.2% 
52.7% 
31.8% 
16.7% 
10.6% 
4.4% 
4.4% 
4.4% 
3.0% 
3.0% 
1.5% 
20.2% 
1. SUpervisor reviews, then discuss 34. 5% 
2. MOO 31.0% 
3. SUpervisor gives to supezvisor, then discuss 6.9% 
4. Self an:i supezvisor awraisal then neet 6. 9% 
4. SUpervisor, peers, self review 3.4% 
4. Peer review 3.4% 
5. other(~ G) 13.9% 
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Specific performance criteria used to evaluate an employee's 
performance were prioritized by each respondent. Table 4: 
Performance criteria By Median lists the ranking of the ten 
criteria by median for each of the three respondent groups. 
The median was used to describe the location of distribution 
(ranking) because it is the most commonly used measurement 
of central tendency for ordinal data (Glenberg, 1988, p. 58; 
Healey, 1990, p. 66; Norusis, 1988, p. 96). 
Quality was rated by all three groups as the top factor 
in judging performance. The remaining factors were rated in 
descending order with job knowledge next followed by output 
standards, communication skills, initiative, autonomy, 
attitude, co-worker relations, cooperativeness, and 
attendance. Relations with co-workers and attendance were 
thought to be less important criteria in evaluating the 
performance of telecommuters. An analysis of the data 
verifies that they are ranked low as criteria for evaluating 
all employees. 
Less than 1% of the participants listed another factor 
as the most important factor in determining successful 
performance. These factors are listed on the bottom of 
Table 4. 
Responses to the question, "What is your orqanization•s 
usual/standard evaluation procedure for telecommuting 
employees?" were compared to the criteria ranking question 
1. 
2. 
3. 
4. 
5. 
5. 
5. 
6. 
6. 
6. 
* 
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TABI.E 4 
Quality of work 1 2 2 
Joo knowledge 3 3 2 
OJtput stan:lards 3 3 4 
canmunication skills 4 4 6 
Initiative 5 5 5 
Autonomy 5 5 5 
Attitude 5 5 5* 
co-worker relations 5 6 6 
COoperation 6 6* 5 
Atten:lance 7 5 5 
Multiple no::ies exist. '!he smallest value is shown. 
Judgement custaner satisfaction 
O.lstaner service Scope of decisions 
Results/deliveries arrl results 
Relations with PUblic image 
co-vJOrkers Problem sol vinq 
Use of resources 
Safety 
Plan, action, results 
aistaner satisfaction 
O.Istaner service 
Workinq m:>re than 
40 hours a week 
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to determine if other criteria were used to evaluate 
telecommuting employees. Table 5: standard Evaluation 
Procedure for Telecommuters denotes that the majority of the 
respondents in each group stated that telecommuters were 
judged in the same manner. It is interesting to note that 
47.6% of the non-telecommuters agreed that telecommuters 
were evaluated the same as other employees while 42.9 % of 
them (Table 5) did not know how telecommuters were 
evaluated. 
Some respondents, mostly supervisors, did, however, 
list additional appraisal criteria (Appendix H: Standard 
Evaluation Procedure For Telecommuters) for telecommuting 
employees such as submitting work plans, time sheets, or 
monthly or quarterly reports; using Management By Objectives 
(MBO) goals; meeting quotas and standards; and having 
measurable output. Some other interesting responses that 
were listed include trust, customer service or satisfaction, 
and the security of information retained at home. It 
appears from responses contained in Table 5 that 
telecommuters themselves listed a greater variety of 
monitoring techniques than supervisors. Though 70% of the 
telecommuters stated that they are evaluated in the same 
manner as their on-site co-workers, the remaining 30% did 
not agree and listed additional evaluative criteria. 
Of the 123 respondents answering this question, 81 
stated that telecommuters are evaluated in the same manner 
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TAmE 5 
SlJPERVISCR) 'lEllXllMJl'ERS R::H~ 
1. same as other 67.6 70.6 47.6 
employees 
2. Tine sheets 2.9 
3. z.t:inthl y I quarter 1 y 1.5 
reports 
4. Quotas 2.9 1.5 
5. OJtputs 2.9 
6. Meet stan::lards 4.4 
7. Work plan 5.9 4.4 4.8 
8. Unknown 4.4 42.9 
9. M.B.O. 2.9 1.5 
10. Other (AWezxlix T) 20.9 5.9 4.8 
as other employees. This analysis supports Hypothesis One 
that there is no difference in performance appraisal 
criteria used to evaluate telecommuters and non-
telecommuters. 
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Though the data failed to determine any difference 
between criteria, written responses indicate that, in some 
instances, telecommuters are required to keep additional 
records to verify the work they do at home, and then are 
evaluated on the results of those documents. Because these 
standards are not required of on-site employees, there is a 
difference in the performance appraisal process required for 
telecommuters in these organizations. 
When asked what other type of evaluation system would 
be better for judging the performance of telecommuting 
employees, all three groups had suggestions. Most 
respondents suggested that additional criteria should be 
included in the standard evaluation process used by an 
organization. These suggestions are contained in Appendix 
I: suggested Evaluation system for Telecommuters. A summary 
of these responses are in Table 6. Telecommuters appeared 
to address creative types of performance measurement while 
supervisors concentrated on traditional ones. It is 
interesting to note that initially supervisors responded 
that no other evaluation process was necessary for 
TABLE 6 
SUMMARY OF SUGGESTIONS FOR AN EVALUATION SYSTEM FOR 
TELECOMMUTERS 
FROM TELECOMMUTERS: 
(1) gauging measures of interaction and stress levels, 
(2) surveying clients or customers, 
(3) measuring production and time management due to less 
stress and interruptions, 
(4) having supervisors spend a day observing activities, 
(5) output, 
(6) communication (networking ability), 
(7) trust, and 
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(8) innovation/opportunity gains for the company or for the 
client. 
FROM SUPERVISORS: 
(1) Management By Objectives (MBO), 
(2) work plans, 
(3) amount and quality of work submitted, 
(4) communication by E-mail and voice mail, 
(5) verification of maintaining or improving productivity on 
telecommuting days, 
(6) (performance) review by telephone, 
(7) evaluation by internal and external customers, 
(8) quotas, 
(9) evaluation determined by supervisors, 
(10) attendance, 
(11) working independently, and 
(12) trust. 
FROM NON-TELECOMMUTERS: 
(1) customer response, 
(2) maintaining security of information retained at home, 
(3) better ways to monitor productivity at home, 
(4) written contract that telecommuters would be available 
by phone during business hours, 
(5) system based on observable and measurable outcomes with 
defined levels of performance and parallel pay increases 
and rewards, and 
(6) quality assessment. 
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telecommuters, but then wrote exceptions as noted in Table 
6. Non-telecommuters were concerned about verification of 
work performed off-site. 
Many of these suggestions for a better system for 
evaluating telecommuting employees have no definite way of 
measuring them. A prime example is trust. Other 
suggestions are measurable. These measurable criteria, 
listed by the three groups, are evaluations by clients or 
customers, contributions to the firm or client, and 
observation. Some participants reported the use of 
electronic monitoring to observe the work of employees 
working at home. Based on the previously mentioned 
comments, customer input, either external or internal, 
appears to be the easiest measure to implement but is 
relevant only in organizations with clients. 
Hypothesis Two 
A statement in a series of statements using a Likert-
like scale asked if telecommuters received higher ratings in 
order to test the second hypothesis: 
Telecommuters, non-telecommuters, and their 
supervisors will not perceive telecommuters 
as receiving higher performance ratings than 
non-telecommuting employees who perform the 
same job. 
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Ross (1990) found that telecommuters had significantly 
higher performance ratings than non-telecommuters. In this 
study, it was predicted that non-telecommuting employees 
would perceive telecommuters as receiving higher performance 
ratings than they did. All three groups were asked their 
level of agreement on a Likert-like scale to a statement 
(Appendix J: Frequency Percentages for Likert-Like 
statements) suggesting that telecommuters received higher 
ratings than non-telecommuting co-workers. A scale from 1-5 
was used to denote the degree of agreement with the 
statement (see Appendices C-E for questionnaires). The 
number 5 meant that respondents strongly agreed with the 
statement. In this case, 65.1% of the telecommuters, 57.5% 
of the non-telecommuters, and nearly half (45.7%) of the 
supervisors disagreed that telecommuters are generally 
better performers than their on-site coworkers. It is 
important to note that supervisors had the lowest level of 
disagreement of all three groups to the statement that 
telecommuting employees were better workers and 25.7% of 
them agreed that telecommuters were better employees. 
A Kruskal-Wallis one-way ANOVA contradicted the 
hypothesis of no difference among the responses given by the 
three groups to this statement. The corrected chi-square 
value was 7.4113 with a corresponding p-value of 0.0246 
(Appendix K: Kruskal-Wallis One-Way ANOVA). Because the p-
value is significantly small (less than .05), the null 
hypothesis is contradicted. 
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A Mann-Whitney U Test with a corrected-for-ties p-value 
of 0.0084 (two-tailed) (Table 7: Kann-Whitney U Test for 
Perception of a Telecommuter's Performance) revealed that 
supervisors and telecommuters were different in their 
assessment of telecommuters as being better employees. 
Supervisors were less likely than telecommuters to disagree 
with the statement. This is verified by 25.7% of the 
supervisors who rated telecommuters as better employees 
(Appendix J). Because supervisors are experienced as 
raters, their perceptions are more accurate than their 
employees and thus, the data contradicted Hypothesis TWo. 
The results for this hypothesis do not support the 1988 
findings in the Ross study. In investigating the need for 
guidance and feedback, Ross operationalized this related 
hypothesis by reviewing actual performance ratings in the 
company under study. Ross discovered that telecommuters had 
significantly higher performance ratings than non-
telecommuting employees. Again, this difference in studies 
is attributed to the current study using perceptions and a 
pooled sample from 20 organizations instead of accessing 
actual reviews. The difficulty of this procedure was 
explained previously. 
Table 7 
Mann-Whitney U - Wilcoxon Rank sum W Test 
for 
Perception of a Telecommuter's Performance 
Testing for Differences Between Groups 
Mean Rank 
41. 67 
34.79 
u 
571.5 
Mean Rank 
69.83 
52.83 
u 
986.0 
Mean Rank 
57.83 
65.84 
u 
1386.5 
Cases 
35 supervisor 
40 non-telecommuter 
75 Total 
w 
1458.5 
Cases 
35 TYPE 
80 TYPE 
115 Total 
w 
2444.0 
Cases 
80 TYPE 
40 TYPE 
120 Total 
w 
2633.5 
Corrected for Ties 
z 2-tailed P 
-1.4259 .1539 
super 
telecommuter 
Corrected for Ties 
Z 2-tailed P 
-2.6361 .0084 
telecommuter 
non-telecommuter 
Corrected for Ties 
Z 2-tailed P 
-1. 2619 . 2070 
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Landy and Farr (1980, p. 78) reported that female 
raters may be more lenient in evaluating employees. A 
contingency analysis (Appendix L: Chi-square Analysis By 
Gender) of the gender of the supervisor and whether they 
considered telecommuters better employees or not was not 
appropriate using the chi-square statistic because the 
sample size was small. These results do not support the 
findings by Landy and Farr. This may be explainable because 
the questions answered were perceptions and only an analysis 
of the actual performance reviews could reveal any gender 
difference of supervisors in evaluating employees. 
Hypothesis Three 
The cognitive theoretical basis of this hypothesis is 
found in Landy and Farr's Process Model of Performance 
Rating. Landy and Farr postulate that if rater and ratee 
characteristics are similar, raters (telecommuting 
supervisors) will rate their ratees (telecommuters) higher 
than other employees. 
Two causal attribution theories, stereotyping and the 
"halo effect", have prominent roles in evaluating employees 
for performance. If supervisors telecommute, then they will 
be favorable toward telecommuters in all evaluative 
criteria . A positive "halo effect" will be apparent in a 
situation where the rater believes that telecommuters were 
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selected because they are good employees and the rationale 
is that good employees are evaluated highly. 
It was stipulated in the hypothesis that supervisors 
who also telecommuted would rate telecommuters as better 
employees. This hypothesis was designed to test the 
previously-mentioned cognitive and causal attribution 
theories. 
Whether or not a supervisor telecommuted was 
extrapolated from the question that asked the site location 
for those supervisors who did telecommute (another 
verification is the question asking supervisors how many 
days per week they telecommute if they are a telecommuter). 
Responses to this question were correlated with responses 
from supervisors to the statement, "Telecommuting employees 
are generally better performers than their on-site co-
workers", in order to test the following hypothesis: 
supervisors who themselves telecommute will not 
rate telecommuters higher on performance ratings 
than non-telecommuters performing the same job. 
Nearly 70% of the supervisors telecommuted (Table 2) 
and (44.1%) of those disagreed with the statement suggesting 
that telecommuters were rated higher on performance 
evaluations than co-workers (Appendix J: Frequency 
Percentages for Likert-Like statements). Telecommuters and 
non-telecommuters were asked if their supervisors 
telecommuted. Almost 49% of the telecommuters had 
supervisors who also telecommuted while only 21.7% of the 
non-telecommuters did (Table 2). 
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The chi-square analysis of telecommuting supervisors 
and their degree of agreement to the question about 
telecommuters being better employees was not a valid 
statistical procedure to use because the minimum expected 
frequency percentage was 50%, which is well above the 
maximum acceptable percentage of less than 20% [Shedecor and 
Cochran, 1967 (Appendix M: contingency Table 1)). Data 
categories could not be collapsed because the agree column 
did not contain enough observations. 
The bar graph in Figure s: Telecommuting status of 
Supervisor by Level of Agreement to statement That 
Telecommuters Perform Better is a visual representation 
of the association between these two variables. Though a 
plurality (44%) of telecommuting supervisors disagreed that 
telecommuters were better performers, due to the small 
sample size (35), the results were inconclusive. 
The data from this study do not tend to support 
Hypothesis Three that telecommuters are not rated higher on 
performance appraisals if their supervisors telecommute. 
Neither the "halo effect" nor stereotyping are apparent, but 
a larger sample size of telecommuting supervisors, when 
telecommuting becomes more prevalent, may prove otherwise. 
Figure 5 
Telecommuting Status of Supervisor By 
Level of Agreement to Statement That 
Telecommuters Perform Better 
35 Number of Responses 
30 
25 
20 
15 
10 
5 
0 .____... ______ _.... ___ __. _ ___...__ ___ .___, 
disagree neutral agree 
Level of Agreement 
90 
llmnon- tele-
commuter 
C::J tele-
commuter 
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Hypothesis Four 
Positive escalation bias means that supervisors have 
vested interests in having employees whom they hired perform 
well (Schooman, 1988). In this case, if supervisors had a 
say in who would be allowed to telecommute and considered 
telecommuters better employees than non-telecommuters, than 
escalation would exist. The following hypothesis was 
developed: 
Positive escalation bias in performance ratings 
will not be prevalent in the study. 
The majority (85.7%) of supervisors, telecommuters (77.6%), 
and non-telecommuters (77.8%), agreed that supervisors have 
the final say about who would be eligible to telecommute 
(Appendix J). A Kruskal-Wallis one-way ANOVA yielded a 
corrected-for-ties p-value of 0.8374 (Appendix K), which 
implies that there is no difference in responses by these 
three groups to the statement. A plurality (44.1%) of 
supervisors disagreed that telecommuters are better 
employees (Appendix J) . 
Appendix M: Contingency Table 2 contains the Chi-square 
analysis of the responses to the statements about who has 
the final say in selecting telecommuters and if they are 
rated as better employees. A minimum expected frequency 
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percentage of 100% invalidated this statistical procedure. 
Collapsing the Likert-like agreement categories was not 
possible because some columns did not contain data. 
The scatter diagram in Figure 6 depicts the dispersion 
of data for the correlation of the two Likert-like 
statements. Thirty supervisors (85.7%) agreed that they had 
the final say in determining which employees would 
telecommute. Only eight supervisors (26.6%) of the thirty 
agreed that telecommuters were better employees than their 
on-site co-workers. Based on the analysis of this small 
sample size, the evidence is inconclusive in regard to 
escalation bias (Hypothesis Four). 
Hypothesis Five 
This hypothesis relies on measuring the number of 
months between formal reviews to determine if differences 
exist: 
Non-telecommutinq employees will not receive 
formal performance appraisal reviews more often 
than their telecommutinq co-workers. 
Initially, it was perceived from a review of the 
literature, in particular Bailyn's study, and pilot studies 
that telecommuting employees were receiving formal 
performance reviews less often than their on-site 
counterparts. The reasoning for this discrepancy was that 
Figure 6 
Level of Agreement to Statements: 
Supervisor Determines Who Telecommutes By 
Telecommuters Perform Better 
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telecommuters had more contact with their supervisors 
because they had to plan and verify work performed at home. 
Appendix N: Frequency of Performance Appraisal Reviews 
contains a comparison of stem-and-leaf plots of the number 
of months between formal appraisal reviews for telecommuters 
and non-telecommuters as calculated from self-reported dates 
on the questionnaire. Overwhelmingly, twelve months is the 
response given by both types of employees. The mean for 
telecommuters is 10.94 months and for non-telecommuters is 
11.06 (Table 1). Further analysis using the Mann-Whitney U 
Test (Wilcoxon Rank Sum Test) verifies, with a p-value of 
0.9475 (2-tail), that there is no difference between the two 
groups (Appendix N). 
On the surface, these findings seem to refute Bailyn's 
findings that telecommuters went nearly twice as long 
between formal reviews than non-telecommuters. But when 
this analysis takes into consideration that telecommuters, 
on average, have been telecommuting for less than two years, 
the number of months between employees' last review and 
previous to last review may not be relevant. A more 
realistic measure would be to gauge the time from these 
employees' last formal appraisal to the questionnaire return 
deadline, which was December 1, 1993. Appendix o: Frequency 
of Performance Appraisal Reviews to the Present contains the 
following supportive documentation. Preliminary data 
analysis shows that telecommuters had an average of 9.96 
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months between reviews with a standard deviation of 5.54 and 
a range of 3-30 months. Non-telecommuters had an average of 
11.62 months between reviews with a standard deviation of 
8.95 and a range of 1-45. 
In calculating the number of months between dates for 
the two groups, stem-and-leaf plots, boxplots, and indexes 
for skewness and kurtosis reveal that data are not 
symmetrically distributed (Appendix O). A boxplot of the 
two types of employees discloses some variability. A Mann-
Whitney U Test (Wilcoxon Rank Sum Test) yielded a corrected-
for-ties p-value of 0.3641 (Appendix O). A p-value this 
large generates no reason to suspect that there is a 
difference in the frequency of performance appraisal 
evaluation for the two groups, thus supporting the null 
hypothesis (Hypothesis Five). 
Analysis of General Performance Appraisal Procedures 
Formal telecommuting agreements were reported by 58.3% 
of the supervisors, 49.4% of the telecommuters, and only by 
26.1 % of non-telecommuting employees (Table 2). 
Historically, formal telecommuting agreements were first 
used in the Los Angeles County Telecommuting Pilot Program, 
and the Pacific Bell agreement is used as a model for new 
programs. 
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Over three-fourths (78.3%) of non-telecommuters wanted 
to telecommute (Table 2). Some co-workers stated that they 
had not been given the opportunity to telecommute. Others 
said that the type of work they performed was not conducive 
to telecommuting. 
Electronic monitoring of productivity was reported by 
13.9% of supervisors, 4.9% of telecommuters, and 4.3% of 
non-telecommuters (Table 2). It appears that supervisors 
were certain of electronic monitoring while employees may 
not have been aware of its existence. 
Additional information about the performance appraisal 
process supervisors use to evaluate employees is revealed 
from three statements on the Likert-like agreement scale. A 
median of 4 meant that supervisors agreed that they kept 
notes about the extreme behavior, either good or bad, about 
their employees. Supervisors were neutral (median of 3.5) 
to the statement asking if they reviewed an employee's 
entire employment record before writing an appraisal. 
Supervisors were also neutral (median of 3) to the statement 
that an employee's performance history is a predictor of 
future success. Appendix P: k-Sample Median Test summarizes 
the data. 
Nearly half (48.6%) of the supervisors reported that 
rating scales were the preferred method of evaluating 
employees (Table a: Performance Appraisal Method Used By 
Supervisors). Formal evaluation procedures were performed 
1. Rating Scales 
2. M.B.O. 
3. Weighted Clecklists 
4. Ranking 
Forced Distribution* 
other** 
48.6 
37.1 
5.7 
2.8 
2.8 
2.8 
'12\B[E 8 
17 
13 
2 
1 
1 
1 
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* Essential elements of a performance plan are weighted by percentage of 
ti.Joo spent on each element (job duty) - each element is assigned a 
rating based upon past performance - below st.amards, achieves 
arrl exceeds st.amards. 
**Forced distribution (% of employees must fall in specific rating 
categories) • 
T.IME PERIOD 
1. annually 
2. semi-annually 
3. other 
4. quarterly 
Pay increases (66.7%) 
Feedback (61.1%) 
Transfers (50.0%) 
'12\B[E 9 
~ 
72.2 
19 . 4 
5.6 
2.8 
'12\B[E 10 
Pay increases ( 68. 8%) 
Feedback ( 41. 0%) 
Transfers (39.2%) 
axJNI' 
26 
7 
2 
1 
Pay increases 
Promotions 
Performance 
irrprovement 
(82.2%) 
(32. 6%) 
(35.0%) 
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annually as reported by 72.2% of the supervisors (Table 9: 
Frequency of Formal Appraisals as Reported by Supervisors). 
In Landy and Farr's "Cognitive Components in Rating" 
model, synthesis/judgment/rating depends on retrieval of 
particular incidents from memory. Landy and Farr suggested 
that identifying the best and worst performers was an easier 
way to store data for retrieval, but, perhaps, not the best 
way to evaluate employees for performance. 
The main purpose of using performance appraisals, as 
reported by all three groups, was for pay increases (Table 
10: Three Main Purposes of Using Performance Appraisals). 
Supervisors and telecommuters agreed that feedback and 
transfers ranked next, whereas, non-telecommuters thought 
promotions and performance improvement were next in 
importance. 
The majority of respondents ranked personal review as 
the preferred way of communicating results of performance 
appraisals to employees (Table 11: communication of 
Results). Over a quarter of the respondents reported that 
standardized forms were used. Group reviews were uncommon. 
All three groups agreed that the top two awards for 
good performance reviews were salary increases and 
promotions (Table 12: Awards For Good Performance 
Appraisals). MBO (Management By Objectives) was rated by 
supervisors (31%) as the next most used process and as third 
by telecommuters and fourth by non-telecommuters. It is 
TABIE 11 
<XMUNICATICN OF RESUIII'S* 
Personal review (64.8%) Personal review (56. 0%) 
Standard form (29.6%) Standard form (36.0%) 
Letter ( 1.8%) Letter ( 4.0%) 
Group review ( 1. 8%) Group review ( 3 .1%) 
other ( 1.8%) other ( 2.5%) 
<XMUNICATICN OF RESUIIl'S 
"OIHER" CATE3ClRIE3 
By letter, personal review and group review. 
By skills checklist and goals. 
By verbal. 
By face-to-face communication. 
By discussion with supervisor. 
By co-worker and supervisor feedback. 
By personal review and group review. 
By letters of conunendation and personal review. 
Personal review 
Standard form 
Letter 
other 
Group review 
By personal review, standard form, and feedback on individual 
assigrnoonts. 
* Percentages do not equal 100 due to rourrling. 
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(55.7%) 
(27 .1%) 
( 7 .1%) 
( 5. 7%) 
( 4. 3%) 
100 
SUPERVISORS 'l'EID:DMJl'ERS NCN-'l'EilXDMJl'ER 
1. salary increases 42.2 39.0 
2. Promotions 35.9 24 . 0 
3. Autonomy 9.4 14.3 
4. other (below) 6.3 9.0 
5. Good working 3.1 7.5 
corrlitions 
6. All of the above 3.1 6.0 
"OI'HER" CATEGORY RESFONSFS 
Recognition through management levels. 
Ability to telecommute. 
Non-monetary awards (days off) . 
Sarre special recognition possible, self satisfaction. 
Gifts (lunch). 
salary increases (in some cases) 
Possibility of special projects, new positions if available. 
Nothing - other than regular salary increases. 
'!hat a boy. 
None. 
Plaques. 
Selection of projects/goals. 
Certificates - team awards given by conunissioner. 
Career choices. 
None lately. 
Stock options, bonus, etc. 
Partnership award. 
Personal recognition. 
Bonus. 
Recognition. 
Bonus, stock. 
On the spot awards. 
Best projects to work on. 
51.8 
22.2 
7.4 
13.6 
2.5 
2.5 
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considered the appropriate process to use for evaluating and 
managing telecommuters by advocates of telecommuting 
(Gordon, 1986; Fleming, 1988). 
Productivity measurements were reported in an open-
ended question format (Table 13: Productivity Measurements). 
Supervisors (29.4%) and telecommuters (14.5%) reported 
achieving objectives as the most used performance measure in 
their organizations while non-telecommuters listed completed 
projects (12.8%). Appendix Q contains "other" category 
responses. 
Table 14: Comparison of Responses to Likert-Like 
Statements by the Three Groups by Sample Medians contains 
the responses to nine statements on a 5-point Likert-like 
scale. All groups selected the same level of agreement to 
each statement except for statements 4 and 8. On statement 
4, telecommuters were neutral to the statement, "Supervisors 
spend less time managing telecommuters than non-
telecommuters .11 Supervisors and non-telecommuters disagreed 
with this statement. On statement 8, non-telecommuters were 
neutral to the statement, "Non-telecommuters have increased 
chances for preferential treatment." In comparison, 
supervisors and telecommuters disagreed with the statement. 
All groups were neutral to whether there were written 
definitions of performance in their organizations and 
whether performance measures were objective. All groups 
disagreed that output was the only performance measure and 
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1. Number of reports filed/ 2.9 9.2 5.1 
reviewed 
2. Self-reports/written or 14.7 7.9 20.5 
verbal 
3. catpleted projects 11.8 9.2 12.8 
4. Meeting deadlines 5.9 11.8 2.6 
5. Achieve oojectives 29.4 14.5 2.6 
6. Time sheets 2.9 1.3 
7. Meet specifications 2.9 2.6 2.6 
8. Staroardsjbenchmarks 5.3 
9. Quotas - after error 5.3 5.1 
rates 
10. other (AJpniix Q) 29.4 32.9 48.7 
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'.mBI.E 14 
CX'MPARISClf OF ~ 'ID LIKEm'-LIKE ~ BY 'llIE 'IHREE GlUJPS 
BY SAMPIE MEDIANS 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
* 
'1he item nmians shoold be :inteJ:preted usinJ the followiig cxxiinJ 
sequen::ie: 
5 = S'1K:H'.;Ul JIGREE, 4 = JIGREE, 3 = NEI1IRAL, 2 = DISAGREE, 
1 = S'1K:H'.;Ul DISAGREE 
~ ~ N:N-'l'filEXllMJIE 
SUpervisor has final 4 4* 4 
say about who tele-
commutes. 
No written definitions 3 3 3 
of perforrrance. 
SUpervisor' s workload 2 2 2 
has increased. 
SUpervisors sperrl less 2 1. 2 
time managing tele-
canmuters than non-
telecommuters. 
output is the only 2 2 2 
perforrrance maasure. 
Organization's 3 3 3 
perf orrrance measures 
are Objective. 
Teleconunuting is used 2 2 2 
as a reward. 
Non-teleconunuters have 2 2 1. 
increased chances for 
preferential treatment. 
Teleconunuters get higher 2 2 2 jd:> evaluations. 
Multiple rrodes exist. '!he smallest value is shown. 
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that telecommuting was used as a reward. 
A k-Sample median test (Appendix P) of the responses to 
the Likert-like agreement scale by the three groups reveals 
a difference in responses to three statements. The three 
groups disagreed with the statement, "definitions of what 
constitutes performance are not written" (in their 
organizations), with a chi-square of 8.7796 and a p-value of 
0.0124. A borderline difference that surfaced occurred in 
the responses to the statement about supervisors spending 
less time managing telecommuters than employees in the 
office, though the median score was neutral. The chi-square 
value was 5.522 and the p-value was 0.0800. In response to 
the statement about their organization's performance 
measures being objective, differences in responses to this 
statement among the three groups were supported with a chi-
square of 8.0665 and a p-value of 0.0177. The median score 
was neutral to this statement. 
Further analysis of these three statements using the 
Mann-Whitney U Test resulted in discernible differences 
regarding the objective criteria (p-value of 0.0270) and the 
performance definition (p-value of 0.0074) statements 
between supervisors and employees (Appendix R: Mann-Whitney 
U Test for Differences Between Groups) . Supervisors thought 
their organization's performance criteria were more 
objective than was perceived by employees (p-value of 
0.0721). Supervisors and telecommuters agreed that their 
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organizations had written performance definitions, whereas 
non-telecommuters did not. 
Telecommuters and non-telecommuters (p-value of 0.0165) 
had discernibly different responses to the statement that 
supervisors spend less time managing telecommuters (Appendix 
R). Supervisors and telecommuters agreed that supervisors 
did spend more time managing telecommuters, whereas non-
telecommuters did not agree with this statement. A prior 
assumption was that more supervision was required (Ramsower 
Study, 1982). 
Size of participating organizations was thought to be a 
demographic criterion that would differentiate responses. 
Large, medium, and small categories of employees would 
represent the size of the organization. Organizational size 
was determined by establishing the median number of 
employees as reported by respondents. From a median of 900 
employees, the lower third represented small companies with 
10-260 employees. The upper third of the median was 
selected as large companies and represented companies with 
over 1100 employees. The middle third represented 261-1100 
employees. Contingency tables using the chi-square 
statistic revealed no discernible differences with p-values 
greater than 0.10 (Appendix s: Organizational Size). 
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Summary 
The chapter began by briefly presenting demographical 
information about the study and an explanation about the 
composition of the attached tables and appendices. Next, 
the statistical analyses that were performed on the five 
hypotheses were discussed. Finally, the chapter concluded 
with an analysis of the general performance appraisal 
procedures. 
Nonparametric measures were used in comparing responses 
from telecommuters, their non-telecommuting co-workers, and 
their supervisors because the data were mostly qualitative 
and the sample was not random. Stern-and-leaf plots, 
boxplots, formal indexes for skewness and kurtosis, and 
measures of central tendency were initial procedures 
performed on the data. 
Inferential analysis was performed using the Mann-
Whi tney U Test (Wilcoxon Rank Sum Test), the Kruskal-Wallis 
one-way ANOVA, chi-square contingency tables, and the k-
Sarnple median test. Frequency percentages also were 
employed as descriptive tables for clarification. 
Two of the five hypotheses were supported through 
statistical analysis. There was no difference in the 
criteria used to evaluate telecommuting (Hypothesis one) and 
non-telecommuting employees nor was one group evaluated more 
frequently than the other (Hypothesis Five). 
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Hypothesis Two, which assumed that telecommuters would 
be perceived by the three groups, as better performers, was 
not supported by the data. 
Results of Hypotheses Three and Four were inconclusive 
because sample sizes were small. Most of the cells in a 
contingency table analysis contained data that were less 
than the expected value. 
Although an analysis of other performance appraisal 
procedural information in the study, discovered no blatant 
differences, interesting information about other criteria 
used to evaluate telecommuters was revealed through open-
ended questions. Some criteria were adherence to work plans 
and meeting quotas and standards. The use of Managing By 
Objectives (MBO) appeared to be widespread. 
CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
In their 1988 study, Olsen and Primps projected that 
work-at-home programs (telecommuting) were not likely to 
become widespread in the near future. Risman and 
Tomaskovic-Devey supported this view in their study in the 
same year. Though telecommuting programs grew slowly as an 
alternative work arrangement, they have proliferated in the 
last few years. Current projections have 11 million workers 
telecommuting by the year 2000 (Department of Transportation 
Report, 1993). Having this number of persons working 
outside the main office should concern managers and, in 
particular, human resource managers, who must plan for labor 
resources. 
This chapter first summarizes the study on 
telecommuting and the supervisory performance process. 
Next, it draws conclusions from the summary, and then closes 
with recommendations for future topics of research. 
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Summary 
Hypothesis One stated that there was no difference i n 
performance appraisal criteria used to evaluate 
telecommuters and non-telecommuters . Respondents were asked 
to prioritize ten criteria, ranging from cooperation to 
initiative, in order to ascertain the most important 
attributes used to measure the performance of employees in 
each respondent's organization. Quality of work, job 
knowledge, output standards, and communication skills were 
ranked the highest. 
This prioritized list was then compared to an open-
ended question that asked respondents to describe the 
standard procedure used to evaluate telecommuters in their 
organizations. The majority (65.8%) of the respondents 
answered that telecommuters were evaluated in the same 
manner as other employees. Because they were evaluated in 
the same way, the analysis supported Hypothesis One that 
there was no difference in performance appraisal criteria 
used to evaluate telecommuters and non-telecommuters. 
Hypothesis Two assumed that the three types of 
employees would not perceive telecommuters as receiving 
higher performance ratings than non-telecommuting employees 
who performed the same job. Levels of agreement on a 
Likert-like scale were compared for differences to a 
statement that contained Hypothesis Two. Statistical 
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analysis revealed that supervisors and telecommuters 
differed in their perception of telecommuters as being 
better employees. Supervisors were more likely than 
telecommuters to agree that telecommuters were better 
employees. This result is verified by 25.7% of the 
supervisors who rated telecommuters as better employees on 
the survey form. The statistical analysis contradicted 
Hypothesis Two. 
The third hypothesis was designed to test rater/ratee 
similarities as presented in a theory postulated by Landy 
and Farr (1980). Two other factors, "stereotyping" and the 
"halo" effect also were tested. About 70% of the 
supervisors telecommuted and, of that percent, a plurality 
of 44% disagreed that telecommuters were better employees. 
Hypothesis Three could not be supported or contradicted 
because chi-square analysis, the nonparametric procedure of 
choice, was an invalid procedure due to the small number of 
responding supervisors. 
The presence of positive escalation bias was tested in 
Hypothesis Four. Schoorman (1988) stipulated in his 
escalation bias theory that supervisors have vested 
interests in having employees whom they hired perform well. 
In order to test this theory in a telecommuting environment, 
the hypothesis assumed that supervisors who hired 
telecommuters would give them higher ratings than on-site 
employees. 
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A majority (85.7%) of supervisors agreed that they made 
the final decision about who would be eligible to 
telecommute. A plurality of 41.2% of supervisors disagreed 
that telecommuters were better employees (Figure 6). 
Chi-square analysis was an invalid statistical 
procedure for comparing responses to the statement about 
telecommuters being better employees and whether supervisors 
made the final decision about who could telecommute. 
Hypothesis Four was neither supported or contradicted. 
Hypothesis Five basically sought to determine if 
telecommuters had more frequent performance reviews than 
non-telecommuters. Bailyn (1989) found that on-site workers 
were evaluated nearly twice as often than telecommuters. It 
was thought that telecommuters would be evaluated less often 
because they had more frequent contact with their 
supervisors in order to plan and verify work performed at 
home. 
This hypothesis relied on measuring the number of 
months between formal reviews to determine if differences 
existed. The number of months were calculated by 
subtracting the date of the most current review from the 
date of the previous review. The Mann-Whitney U Test 
determined that there was no difference between the two 
groups. 
Because many respondents failed to report dates for 
previous reviews, a more realistic measure gauged the time 
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from an employee's last formal appraisal to the 
questionnaire return deadline, which was December 1, 1993. 
Again, a Mann-Whitney U Test revealed that there was no 
difference in frequency of formal performance reviews 
between groups. 
The research did not find significant differences in 
performance appraisal processes, except for perception of 
ratings of telecommuters. However, for telecommuters and 
non-telecommuters in the organizations studied, written 
responses strongly suggest that, in practice, some 
telecommuters are evaluated differently. 
Conclusions 
Written responses by respondents suggest that 
supervisors are either using a different set of evaluative 
criteria to measure the performance of telecommuters or that 
supervisors are requiring telecommuters to document their 
work whi le working at home. Hypothesis one failed to 
determine any difference between evaluative criteria, yet in 
some instances, telecommuters noted that they were required 
to keep additional records to verify work performed at home. 
When requiring such procedures, supervi sors are, in fact, 
judging the performance of their telecommuting employees by 
more distinct and documented standards. Because these 
standards are not required of on-site employees, there is a 
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difference in the performance appraisal process required for 
telecommuters in these organizations. 
One explanation why supervisors, and some employees, 
did not perceive the performance appraisal process as being 
different is because supervisors were required to use 
standardized evaluation forms. In essence, supervisors may 
be constrained by the evaluative instrument used and, thus, 
believe that all employees are evaluated using the same 
process. 
The results of Hypothesis Two (perception of 
telecommuters as better workers) do not support the 1988 
findings in the Ross study. In investigating the need for 
guidance and feedback, Ross operationalized her related 
hypothesis by reviewing actual performance ratings in the 
company she studied. Ross discovered that telecommuters had 
significantly higher performance ratings than non-
telecommuting employees. Again, this difference in studies 
is attributed to this study using perceptions and a pooled 
sample from twenty organizations instead of accessing actual 
reviews. 
Supervisors know what ratings they gave their 
employees, whereas employees were guessing as to actual co-
worker ratings. It appears that telecommuters do not want 
to appear as receiving special consideration by their 
supervisors in performance appraisal ratings. 
Because the sample size of supervisors was small (36), 
the results of the analysis for Hypotheses Three and Four 
were inconclusive. Bimodal forced-response categories to 
the questions under study might have yielded results that 
could be tested. 
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On the surface, the findings for Hypothesis Five seem 
to refute Bailyn's findings that telecommuters went nearly 
twice as long between formal reviews than non-telecommuters. 
But when this analysis takes into consideration that 
telecommuters in this study, on average, have been 
telecommuting for less than two years, the number of months 
between employees' last review and previous to last review 
may not be relevant. 
It appears that the research project suffered from lack 
of a large enough data base. As telecommuting gains in 
popularity as an alternative work arrangement, questions 
like the ones presented in this study will be easier to 
clarify. 
Recommendations 
Future research should concentrate on reviewing actual 
performance ratings of telecommuters versus non-
telecommuters, analyzing other rater/ratee characteristics 
as noted by Landy and Farr, and verifying Schoorman's 
Escalation Theory. Performance ratings of telecommuters 
should be compared with their on-site co-workers who perform 
the same job in order to render a more scientific 
investigation. Tracking the same job in several 
organizations would eliminate errors of gauging different 
jobs. 
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Suggested hypotheses for future research should include 
analyses of other similarities, besides telecommuting status 
of supervisors, between telecommuters and their supervisors. 
Researchers should investigate supervisor/employee variables 
that Landy and Farr studied, such as age, gender, race, 
education, color, religion, national origin, and physical 
attractiveness to ascertain bias in the performance 
appraisal process. 
Viable research is needed to verify Schoorman's 
Escalation Theory. This research is a crucial endeavor 
because human resource managers in telecommuting 
organizations will need to know if they should be concerned 
about equity in administration of the performance appraisal 
process. 
In addition to the recommendations about equity in 
administration, human resource managers should monitor the 
frequency of performance appraisals and be aware that 
separate evaluation processes may be needed to accurately 
and equitably assess the performance of telecommuters. 
Human resource managers need to observe the frequency 
of performance appraisal reviews for telecommuters and their 
non-telecommuting co-workers to determine if equity exists 
in the appraisal process. If equity does not exist, then 
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litigation could result. 
Either separate criteria for evaluating telecommuters 
should be developed by organizations with telecommuting 
programs or criteria that are not applicable to the 
telecommuting work option should be eliminated from 
telecommuting employees' performance appraisals. 
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Appendix A 
Respondent Position Titles 
POSITIONS OF SUPERVISORS 
BUSINESS PLANNING MANAGER 
COMPUTER APPLICATIONS MANAGER 
DEPARTMENT MANAGER 
DEPUTY ADMINISTRATOR 
DEPUTY EXECUTIVE DIRECTOR 
DIRECTOR/DEPT. HEAD 
DIRECTOR 
DIRECTOR CURRENT PRODUCTS 
DIRECTOR OF FINANCIAL AID 
DIRECTOR OF ADMISSIONS 
ENVIRONMENTAL MANAGER 
GAIN PROGRAM MANAGER 
HUMAN RESOURCES DIRECTOR 
INFORMATION SYSTEMS MANAGER 
MANAGER 
MATERIALS SECTION MANAGER 
OPERATIONS SUPERVISOR 
PROBATION OFFICER SUPERVISOR 
PROGRAM ADMINISTRATOR 
PROJECT MANAGER IN RESEARCH AND DEVELOPMENT 
REGIONAL ADMINISTRATION 
SENIOR ANALYST 
SENIOR PROJECT MANAGER 
STAFF ASSISTANT AND SUPERVISOR - COURT TRANSCRIBERS 
SUPERVISOR 
SUPERVISOR OF AIR QUALITY PROGRAM 
SYSTEMS MANAGER 
TRAINING AND PROGRAM DEVELOPMENT COORDINATOR 
UNEMPLOYMENT COMPENSATION MANAGER 
ACCOUNT EXECUTIVE 
ACCOUNTANT 
POSITIONS OF TELECOMMUTERS 
ADMINISTRATION OFFICER 
ADMINISTRATIVE ASSISTANT II 
ADMISSIONS EVALUATOR 
AIR POLLUTION TECH 
AIR SPECIALIST 
ASSESSMENT SPECIALIST 
ASSESSMENT EVALUATOR 
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ASSISTANT MANAGER 
CERTIFY STUDENT FINANCIAL AID LOANS 
CERTIFYING OFFICER 
CLERICAL SPECIALTY SUPERVISOR 
CLERICAL TECHNICIAN/PAYROLL CLERK 
COMPUTER APPLICATIONS MANAGER 
COORDINATOR SPECIAL PROGRAMS 
CURRICULUM PROJECT MANAGER 
CURRICULUM EDITOR 
DIRECTOR OF ADMISSIONS 
EDITOR 
EMPLOYER/COMMUNITY RELATIONS COORDINATOR 
ENGINEER/SCIENTIST 
ENGINEER 
ENGINEER - INFORMATION TECHNOLOGY 
FINANCIAL ACCOUNTANT 
FISCAL ASSISTANT II 
HARDWARE DESIGN ENGINEER 
HEARINGS OFFICER 
INFORMATION DEVELOPER 
INFORMATION SYSTEMS MANAGER 
INSURANCE ANALYST II 
INSURANCE ADMINISTRATOR 
INTAKE PROBATION OFFICER 
INTERLEAF COORDINATOR 
MANAGER 
OFFICE MANAGER 
OPERATIONS & MANAGEMENT CONSULTANT 
PROBATION OFFICER 
PROJECT MANAGER 
SECRETARY II 
SENIOR PLANNER 
SENIOR MANAGEMENT 
SENIOR TECHNICAL PROGRAMMER 
SENIOR ATTORNEY 
SOFTWARE COORDINATOR/PLANNER 
STAFF PERSONNEL PROGRAMS ANALYST 
SUPERVISOR 
SYSTEMS PROJECT ADMINISTRATOR 
SYSTEMS PROJECT ANALYST 
SYSTEMS ANALYST 
TECHNICAL SUPPORT SPECIALIST 
TECHNICAL PROGRAMMER 
TELECOMMUNICATIONS AND CUSTOMER SUPPORT MANAGER 
TRANSPORTATION PLANNER 
VANPOOL COORDINATOR 
VETERANS PROGRAM ADMINISTRATOR 
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POSITIONS OF NON-TELECOMMUTERS 
ADMISSIONS EVALUATOR 
ADMINISTRATIVE ASSISTANT 
BAILIFF 
COMMODITIES BUYER 
CRIMINAL JUSTICE SPECIALIST CLERK 
CURRICULUM PROJECT MANAGER 
CUSTOMER SERVICE REPRESENTATIVE 
DATA ENTRY CLERK 
DATA PROCESSING TRAINER 
DESIGN ENGINEER 
DEVELOPMENT ENGINEER 
FINANCIAL AID SPECIALIST 
FINANCIAL ANALYST 
INTEGRATION TECHNOLOGY SPECIALIST 
MANAGER 
MARKET CONSULTANT 
MARKET CONSULTANT/PROJECT COORDINATOR 
PERSONNEL ANALYST 
PROBATION OFFICER 
PROGRAMMER 
PROGRAMMER ANALYST 
PROJECT MANAGER 
QUALITY CONTROL ADMISSIONS EVALUATOR 
QUALITY ENGINEER 
RIDESHARE INFORMATION SPECIALIST 
SENIOR PROBATION OFFICER 
SENIOR TECHNICAL PROGRAMMER 
SOFTWARE ENGINEER 
SPECIAL PROJECTS COORDINATOR 
SPECIALTY CLERK 
STAFF PERSONNEL PROGRAM ANALYST 
SUPERVISOR AND EVALUATOR 
SUPERVISOR OF SERVICE REPRESENTATIVES AND ORDER TYPISTS 
SUPERVISING PROBATION OFFICER 
SYSTEMS CONSULTANT 
TECHNICAL PROGRAMMER 
TRANSPORTATION DIRECTOR 
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Appendix B 
Cover Letter and Questionnaire Order Form 
Inside Address 
r··:.·· i -~ I , .-· . 
MARY WASHINGTON coll.EGE 
DEPARThlENr OF 
BUSINESS ADMINISTRATION 
Dear NAME OF HUMAN RESOURCE VICE-PRESIDENT, 
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Date 
Would you like to know more about how other organizations 
evaluate employees who telecommute? My doctoral research in 
Human Resource Management at Virginia Commonwealth University 
addresses this topic. Private and public organizations will be 
surveyed to determine what types of appraisal processes are being 
utilized and to discover what changes had to be made in the 
appraisal process, if any, for telecommuting employees. 
Enclosed are copies of the three survey questionnaires. 
Questionnaire A asks how supervisors evaluate telecommuters. 
Questionnaires B and C ask telecommuters and non-telecommuters 
who have the same job what their perceptions are of their organi-
zation's performance appraisal process. The benefit of having 
your organization participate in this national survey is that you 
will receive an aggregate summary of the results of the survey. 
Individual organizations will not be identified. In return, I 
ask that you distribute the surveys within your firm, perhaps 
through inter-office mail. All information is confidential. 
Employees will be anonymous to me because you will control the 
distribution of the questionnaires. Employees will return 
completed surveys to me in addressed, stamped envelopes. 
If your organization is willing to participate in the 
survey, please return the enclosed form and I will send you the 
questionnaires, envelopes, and directions about the survey for 
yourself and for employees. For further information, you may 
contact me by phone at (804) 392-3548 or by fax at (804) 392-
8076. 
As editor of the international newsletter TeleTrends and as 
a member of the Mid-Atlantic Telecommuting Advisory Council in 
D.C., I have attended many conferences on telecommuting and have 
met many telecommuting directors and consultants. I hope that 
you will find this project a worthy addition to your organizatio-
n's program. 
Sincerely, 
Margaret A. Klayton 
Assistant Professor of Business 
Enc. 5 
1301 College Avenue • Fredericksburg, Virginia 22401-5358 
(703) 899-4786 
V /TDD (703) 8~624 • FAX (703) 8994895 
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PARTICIPATION SURVEY REQUEST FORM 
Please complete the following information: 
1. Number of supervisors of telecommuters who will receive 
Questionnaire A packets 
2. Number of telecommuters who will receive Questionnaire 
B packets 
3. Number of non-telecommuting employees who have the same 
job as telecommuting employees who will receive 
Questionnaire c packets 
Your 
Name 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
THANK YOU FOR CONSENTING TO PARTICIPATE IN THE SURVEY. 
YOUR QUESTIONNAIRE PACKET SHOULD ARRIVE WITHIN TWO 
WEEKS. 
Please send your request in the enclosed envelope or 
mail or fax to: 
Professor Margaret A. Klayton 
Department of Business 
Mary Washington College 
Fredericksburg, VA 22401-5358 
FAX: (804) 392-8076 
Appendix c 
Supervisory Questionnaire 
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I:ate 
I \ I ' ', ' 
MARYWASHINGTON COUEGE 
DEPAlm>IENT OF 
Bus1NE:ss ADMINISl'llATJON 
Dear SUpervi.sor of Tel~ Employees, 
'lllank you for gene:i:u.isly givin; of yoor time to =iplete m<f 
researdl questionnaire on tel~ an:i the perf onnance appraisal 
process. Your opinions an:i perceptions are very important to me. You 
are part of a snail group of supervisors nationwide who are 
participatin; in a ne.1 managerial oi;:portuni:cy. 
Few supervisors have been intervier..ied about the sensitive information I 
request. 'Ihis is an opr;ortunity for you to express yoor feelings 
ancnynously. I hq:e you will deem this a worthy project. 
Please =iplete as many of t.'"le questions as you can. Sanetimes it 
is not possible to answer every question. Arr{ info:anation you are able 
to give me is m::ire info:anation on perfoDDanCe appraisal an:i 
telecommuting than re.I exists. 
Let me assure you that all the infonnation you serrl me is 
=ttidential an:i ancnynous. I do not knew who you are because the 
questionnaire package was distributed to you at yoor place of 
employment. Your employer will not knew who retw:Tled the surveys 
because you will serrl them directly to me in the stamped, addressed 
envelope. No identification marks or numbering svstem has been used to 
identify irx:lividuals or c:cmpanies. If you like, you may make a copy of 
the survey an:i then CCIIlplete an:i rebJJ:n the copy. Please return the 
survey bv CeceI!1ber 1. 1993. 
I.f you have any questions, you may call me =llect at m<f hale at 
(804) 392-3548 from Fridays to M:irx:lays (I telec:amcute fran 1.30 miles 
fran wot:k) • My office ~ rrumber is (703) 899-4603 durin;r the week. 
'lllank you again for participatin;. I will not be serxiin;r you a 
remimer about ~ the questionnaire since I do not ]:crlow who you 
are. A copy of the canbined results of the survey fran all 
participatin; companies will be available from NAME OF 'I'EIBro1MOI'IN 
DIRECroR. 
Sincerely, 
Margaret A. Klayton 
Assistant Professor of atsiness 
1301 College Avenue • Fredericksburg, Virginia 22401-5358 
(703) d99-!786 
V/TDD (7113) 899-4109 • FAX (703) 899-4895 
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D~ 'lllIS SURVEY IF YaJ 00 NJr SUPERVISE EMPIDYEES WED 'lfilBllHJIE. 
Fm 'lllIS SURVEY, 'l'EIBllMJIBRS ARE IEFINED 'AS ~ EMPIDYEES WED 
liDRK NJ! l.EASI' OOE DAY A!R WEEK NJ! ll:ME CR NJ! A 'IEIH::ENI'ER. CR SATfilLI.'IE 
OFFICE. 
1. Does your organization have a written telecommutirg agreeirent with 
telecommutirg employees? 
_l. yes 2. no 3. don't knav' 
2. How many employees urx:ier your direct supervision currently 
telecommute? (specify) 
3. How many days per week, on the average, does each of your 
telecommuters work off site? 
1. 1 day 3. 3 days 5. 5 days 
2. 2 days 4. 4 days 6. 6 days 
7. 7 days 
4. If you telecommute, how many days per week do you telecommute? (if 
none, skip to the next question) 
1. 1 day 3. 3 days 5. 5 days 
2. 2 days 4. 4 days 6. 6 days 
7. 7 days 
5. What are the three main purposes of usirg performanc:e appraisals 
in your organization? 
1. pay increases 7. career plannirg 
2. praootions 8. discipline/discharge 
3. transfers 9. performanc:e inprovernent 
4. recognition 10. special assigrnrents 
5. trainirg 11. performanc:e developrent 
6. feedback. 12. other 
~~~--,--~--,-~~-(specify) 
6. How often are fa:rnal performance appraisals given? 
1. not given 4. semi-annually 
2. less than quarterly 5. annually 
3. quarterly 6. other 
------,--,,----(specify) 
7. Which perfornance appraisal rnethcxi do you use to evaluate 
employees? 
1. rankirg (from best to worse) 
138 
2. rating scales (such as poor, average, superior for traits) 
3. forced distribution (% of employees lm.lSt fall in specific 
rating categories) 
4. M.B.O. (management by objectives) 
5. critical incidents (reporting gocxi and bad behavior) 
6. weighted checklists 
7. BARS (Behaviorally Anchored Rating Scale) 
8. other (specify) 
8. Which of the following describe the way in which results of 
performance appraisals are c:onununicated to employees. (check all 
that apply) 
1. by letter 4. group review 
2. personal review 
3. standard fonn 
5. other __ ~----
(specify) 
9. Briefly describe the major steps in your organization's appraisal 
process. ________________________ _ 
10. Irrlicate which of the following factors are used as performance 
criteria in your organization by pri.oritizim them (1 = DDSt 
.inpntant:: use each rumber cnly are and igrx:rre items mt 
OCXlSidered) • 
1. Cooperation 
2. Atterrlance 
3. Job Kna.vledge 
4. Quality of Work 
5. canmunication Skills 
6. Meeting output Stamards 
7. Attitude 
8. Relations With Co-Workers 
9. Autonany ( indeperx:lent action) 
10. Initiative 
11. Other (specify) ____________ _ 
11. What types of awards are contingent on gocxi performance appraisals 
(check all that apply)? 
1. salary increases 3. promotions 
2 . gocxi working conditions 4. autonomy 
5. other (specify) _____ _ 
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12. What is your organization's usual/standard evaluation procedure 
(steps) for telecamnutirxJ employees? ____________ _ 
13. For each of the followirxJ statemants, please circle the number of 
the category which IOOSt closely describes your level of agreerrent. 
SA A N D SD 
TG G E I TI 
RR R u s RS 
OE E T A OA 
NE E R G NG 
G A R GR 
L L E LE 
y y 
a. I have the final say about who 5 4 3 2 1 
telecamnutes. 
b. Definitions of what constitutes 
perfonnance are not written. 5 4 3 2 1 
c. My workload has increased 
because of telecamnutirxJ. 5 4 3 2 1 
d. I spend less time managirxJ 
telecamnuters than employees 
in the office. 5 4 3 2 1 
e. I use output as the only 
maasure to evaluate 
perfonnance. 5 4 3 2 1 
f. My organization's perfonnance 
maasures are oojective. 5 4 3 2 1 
g. TelecamnutirxJ is used as 
a reward. 5 4 3 2 1 
h. Enployees who do not 
telecamnute increase their 
chance for preferential 
treatment because they are 
in the office. 5 4 3 2 1 
i. TelecamnutirxJ employees are 
generally better perfonners 
than their on-site co-workers. 5 4 3 2 1 
j. I keep notes about an 
employee's extrerce behavior; 
either good or bad. 
k. I review an employee's 
entire employnent record before 
givi.n:J a perfonnance awraisal. 
1. An employee's perfonnance 
history is a predictor of 
future perfonnance. 
5 4 
5 4 
5 4 
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3 2 1 
3 2 1 
3 2 1 
14. Do you use electronic rronitori.n:J to "obsel:ve" ccrnputer activity of 
teleccmnuti.n:J employees? 
_1. yes 2. no 
15. How do you :rreasure productivity? ---------------
16. Do you think another type of evaluation system would work better 
in judgi.n:J the perfonnance of telecammuti.n:J employees? 
_1. yes 2. no (go to Question #18) 
17. Please describe that system. _______________ _ 
18. How many years have you worked for your organization? ___ ~--
(specify) 
19. What is your position? __________________ _ 
(specify) 
20. How long have you held your current supei:visory position? ___ _ 
(specify) 
21. What is your gerder? 1. male 2. female 
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22. How many employees are employed in your entire organization? 
(specify) -~~~~~~~~~~~~~~~~~~~~ 
23. How I!'al1Y employees are in your deparbrent? (specify) _____________________ ~ 
24. If you telecamnute, your 'WOrk site is: 
1. your hane 3. satellite office 
2. telecenter 4. other (specify) _________ _ 
'!HANK YOO FOR TAKING TIME 'IO ANSWER 'IHFSE CUEST!ONS. YOOR 
RES:roNSES ARE CXJNFIDENTIAL AND ANONYMXJS. PI.EA5E REIURN '!HE 
<XMPIEI'ED SURVEY IN '!HE ENCI.a3ED STAMPED, ADDRESSED ENVEIDPE OR 
SEND 'IO: 
PROFESSOR MARGAREl' A. KIAY'ION 
DEPARIMENI' OF WSINESS 
MARY WASHINGION CDI.l.E3E 
FREDERICKSBJRG, VA 22401-5358 
Apperrlix D 
Teleconnnuter Questionnaire 
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Date 
il./jr .. 1\ . :r 
\~ . 
MARYWASHINGTON COllEGE 
DEPARl'MENT OF 
BUSINESS ADMINISTRATION 
Dear Teleccmmut:ing Participant, 
'lllank you for generously giv:in; of your t:il!e to ccmplete rey 
research questionnaire an telecammlting arxi the perf or:nance appraisal 
process. Your opinions arxi percaptions are Verf important to rne. You 
are part of a small group of employees who are enjoyi.nj the benefits of 
teleccmmut:ing nationwide. 
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Please =iplete as many of the qi.;estions as you can. SOmetil!les it 
is not possible to answer everf question. Arrj infonnatian you are able 
to give rne is more info:cnatian on perfor:nance appraisal arxi 
teleccmmut:ing than rt:M exists. 
Let me assure you that all the infomation you sen:i me is 
confidential arxi anonymous. I do not knew who you are because the 
questionnaire package was distrillut:ed to you at your place of 
employment. Your employer will not knew who returned t:!".e surveys 
because you will sen:i them directly to me in the stamped, addressed 
envelq;:e. No identification marks or numbering system has been used to 
identify individuals or g:mu;ani.es. If you like, you nay make a copy of 
the survey arxi then =iplete arxi return the copy. Please return the 
survey by Cecemi:er 1. 1993. 
If you have any questions, you may call me collect at rey haIIe at 
(804) 392-3548 fran Fridays to !ok:lrxlays (I teleccmmrte fran 130 miles 
frc:m work). My office phone number is (703) 899-4603 during the week. 
'lllank you again for participating. I will not be sen:iing you a 
remin::ier about returning the questionnaire since I do not knew who you 
are. A copy of the =nbine:i results of the sw:vey fr= all 
participating companies will be available from NAME OF TEL::,\X:MMIJI'ING 
DIRECTQR. 
Sincerely, 
MaJ:garet A. Klayton 
Assistant Professor of Business 
1301 College Avenue• Fredericksburg, Virginia 22401-5358 
(703) 8994786 
V (11)0 (703) 89!Ml09 • FAX (7<IIJ 899-1895 
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DIBRB3ARD 'lllIS SURVEY IF YCXJ 00 ml' 'lEIHIJHJIE. RR 'lllIS SURVEY I 
~ ARE IEFINED AS FUllr'l'IME EMPIDYEES 'WED lC1RK N£ IEA5T OOE 
DAY PER WEEK N£ lDllE CR N£ A '1.EUllNl'ER CR SA'IBILITE OFFICE. 
1. roes your organization have a written telecommuting agreeirent with 
telecommuting employees? 
_l. yes 2. no 3. don't kncM 
2. How long have you been telecommuting in your current 
organization? (specify) 
3. How many days per week, on the average, do you telecommute? 
1. 1 day 3. 3 days 5. 5 days 
2. 2 days 4. 4 days 6. 6 days 
7. 7 days 
4. roes your supervisor telecommute? 
_l. yes 2. no 3. don't kncM 
5. What are the three main purposes of using perfonnance appraisals 
in your organization? 
1. pay increases 7. career planning 
2. pranotions 
3. transfers 
4. rec::cXJllition 
5. training 
6. feedback 
8. discipline/discharge 
9. perfonnance improvement 
10. special assigrunents 
11. perfonnance developnent 
12. other 
~(-spec~-i-fy~)~~~~ 
6. When was your last fcmnal perfonnance review? 
(specify 1!¥Jnth am year) 
7. When was your next to last fcmnal perfonnance review? 
(specify 1!¥Jnth am year) 
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8. Which of the following describe the way in which results of your 
perfonnance are ccmnunicated to you. (check all that apply) 
1. by letter 4. group review 
2. personal review 
3. starx1ard form 
5. other _( spec---,--ify_) __ 
9. Briefly describe the major steps in your organization's 
appraisal process.~~~~~~~~~~~~~~~~~~~~-
10. Irrlicate which of the following factors are used as perfonnance 
criteria in your organization by prioritiz:im them (1 = :nnst 
.inp>rtant; use each I1Id'Jer ooly ave arrl igrni:e items rrt 
CXJ11Sidered) • 
1. Cooperation 
2 • Atten:Iance 
3. Job Knc:Mledge 
4. Q.Jality of Work 
5. Ccmnunication Skills 
6. Meeting OJtp.rt: Staroards 
7. Attitude 
8. Relations With Co-Workers 
9. Autoncmy ( in:leperrlent action) 
10. Initiative 
11. Other (specify) ____________ _ 
11. What types of awards are given in your organization for good 
perfonnance appraisals (check all that apply)? 
1. salary increases 3. p:roootions 
2 • good \.Klrking c:on:li tions 4. autoncmy 
5. other 
----,------,-.,......,--(specify) 
12. What is your organization's usual/stan::lard evaluation procedure 
for telecanmuting employees?~~~~~~~~~~~~~~~ 
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13. For each of the follc:Min;J statelre.nts, please circle the number of 
the category which nost closely describes your level of agreement. 
SA A N D SD 
TG G E I TI 
RR R u s RS 
OE E T A OA 
NE E R G NG 
G A R GR 
L L E LE 
y E YE 
a. My supervisor has the final 
say about who telecanmutes. 5 4 3 2 1 
b. Definitions of what 
constitutes perfo:anance are 
not written. 5 4 3 2 1 
c. My supervisor's 'WOrkload 
has increased since our 
teleconunutin;J program began. 5 4 3 2 1 
d. SUpervisors sperrl less tiloo 
managin;J telecanmuters than 
enployees who perf onn the 
same work in the office. 5 4 3 2 1 
e. exitput is the only 
measure my supervisor uses 
to evaluate my perfo:anance. 5 4 3 2 1 
f. My organization's 
perf onnance measures are 
objective. 5 4 3 2 1 
g. Telecanunutin;J is used as 
a reward. 5 4 3 2 1 
h. Ertployees who do not 
teleconunute increase their 
chance for preferential 
treabnent because they are 
in the office. 5 4 3 2 1 
i. on-site enployees who do the 
same jab as I do get !Oilier 
jab evaluations than I do. 5 4 3 2 1 
14. Is electronic m::mitoring used to "d:lserve" your catplter activity? 
1. yes 2. no 3. don't know 
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15. How does your supervisor measure your productivity? 
16. Do you think another type of evaluation system would work better 
in judging the perfonnance of teleconunuting employees? 
_1. yes _2. no (go to Question #18) 
17. Please describe that system. _______________ _ 
18. How many years have you worked for your organization? ____ _ 
(specify) 
19. What is your position? _________ _ 
(specify) 
20. How lorg have you be in your current position? ___ _ 
(specify) 
21. What is your gen:ler? _1. male 2. female 
22. How many employees are in your entire organization? (specify) ______________ _ 
23. How many employees are in your deparbnent? (specify) ______________ ~ 
24. When you teleconunute, your work site is: 
1. your he.ma 
_3. satellite office 
2. telecenter 4. other (specify) ______ _ 
'!HANK YOO FOR TAKING TIME 'IO ANSWER 'IHESE QUESTIONS. YOOR 
RESroNSES ARE CONFIDENTIAL AND ANONYM:XJS. PIEASE REIURN 'IHE 
<XJ.lPIEI'ED SURVEY IN 'IHE ENCI.aIBD STAMPED, ADDRESSED ENVEI.DPE OR 
SEND 'IO: 
ffiOFESSOR ~ A. KIAY'ION 
DEPARIMENT OF WSINESS 
MARY WASHINGTON cnLI.Em: 
FmDERICKSWR:i, VA 22401-53581. 
AWerrlix E 
Non-Teleccmnuter cµestionnaire 
148 
Date 
MARYWASHINGTON COUEGE 
DEPAKr.AENT OF 
BUSINESS AllMINISrRATJON 
Dear SUrvey Participant, 
'Il1ank you for generously givir:q of your tiJDe to =nplete my 
research questionnaire on telecommut:in; arrl the perfo.r:nance appraisal 
pr=ess. Your opinions arrl pexo:pt.icns are very impor'"umt to me. Co-
101crkers of telec:amnutin; employees have rarely been i.nte...-.viewed about 
their feel.in;Js about teleconm.rt:in;. 'lllis is your opportunity to express 
t.'lcsa feel.in;Js arrl remain anonym:ius. 
Please =nplete as many of the ques""....ions as you can. SOmetillles it 
is not possible to answer every question. Arrf info:onaticn you ara able 
co give me is irore information on perfocance appraisal arrl 
telec:::nmu.itin;f than new exists, especially from co-workers of 
tele=mnuters. 
I.et :ne assure you that all the information ycu serrl ~ie is 
confidential arrl anonymus. I do not knew who ycu are becausa the 
questionnaLre package was dist:r:i.buted to you at your place of 
employment. Your employer will not knew who retuJ:na:i the surveys 
because ycu will serrl them d.L.--ectly to me in tl".e stamped, ac:ldressed 
envelo~. No identification ;rarks or numtering svste!!I has been used to 
identify individuals or ccmpanies. If you like, you :nay make a copy of 
the survey arrl then =iplete arrl retw:n the ocpy. Please return survev 
bv December 1. 1993. 
If you have M!'f questions, you may call me collect at my heme at 
(804) 392-3548 from Fridays to Mon:lays (I telea:mm..rt:e frcm 130 miles 
fJ:an work) . My office ~ rruml:er is (703) 899-4603 durin; the week. 
'!bank you again for participatin;f. I will not l::e serrling you a 
remin:ier about retmninq the questionnaire since I do not know who you 
ara. A copy of the =nbined results of the survey frcm all 
participatin;J campan.ies will l::e available from NAME OF TEI.ECXM1UI'ING 
DIRECTOR. 
Sincerely, 
Margaret A. Klayton 
Ass.is+"....ant Professor of Business 
1301 College Avenue • Fredericksburg. Vifiinia 22401·5358 
(i03) 89!M786 
V/T'DD (703) 899-<109 • FAX (703) 899-4895 
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DISRD3ARD 'llIIS SURVEY IF YCXJ 00 lUl' w:RK wrIH 'IEIHl'.HU1'ERS. 
FUR 'llIIS SURVEY I ~ ARE IEFINED N3 FUllr'l'IME EMPIDYEES Wfl) 
w:RK 'Nr llA5T a.IE DAY PER WEEK 'Nr lDm CR 'Nr A 'l'filHEn'ER. CR SA'.IEILI'lE 
OFFICE. 
1. Does your organization have a written telec:amnuting agreement with 
telecannnuting EmJ>loyees? 
_l. yes 2. no 3. don't knCM 
2. Would you like to telec:amnute? 
_l. yes 2. no 3. don't knCM 
3. How many days per week, on the average, do your co-workers who 
telecannnute work off site? 
1. 1 day 3. 3 days 5. 5 days 
2. 2 days 4. 4 days 6. 6 days 
7. 7 days 
4. Does your supervisor telec:amnute? 
_l. yes 2. no 3. don't knCM 
5. What are the three main pmposes of using performance appraisals 
in your organization? 
1. pay increases 7. career planning 
2. pranXJtions 8. discipline/discharge 
3. transfers 9. performance irrprovement 
4. recognition 10. special assigrunents 
5. training 11. performance developnent 
6. fee::1back 12. other 
~~~-:-~--:-:-~~ (specify) 
6. When was your last fcmnal performance review? 
(specify 100nth am. year) 
7. When was your next to last fcmnal performance review? 
(specify 100nth am. year) 
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8. Which of the following describe the way in which results of your 
perfonnance are ccmnunicated to you. (check all that apply) 
1. by letter 4. group review 
2. personal review 
3. starrlard fonn 
5. other --~---(specify) 
9. Briefly describe the major steps in your organization's 
appraisal prcx:::ess. ____________________ _ 
10. In:licate which of the following factors are used as perfonnance 
criteria in your organization by prioritizirg them (1 = DDSt 
.inpartant; use eadi nmiJer ally aice am igrx>re items rDt 
CDlSidered) • 
1. Cooperation 
_2. Atten::Iance 
3. Job Knowledge 
-4. Quality of Work 
-5. camv.mication Skills 
-6. Meeting OUtµ.rt: Stamards 
-7. Attitude 
-8. Relations With co-Workers 
-9. Autonany (irrlepen:lentaction) 
-10. Initiative 
11. other (specify) ____________ _ 
11. What types of awards are given in your organization for good 
perfonnance appraisals (check all that apply)? 
1. salary increases 3. praootions 
2. good working coniitions 4. autonany 
5. other 
----,.-( spec--1,..-,, fy=--:--) --
12. If you know your organization's usual/starrlard evaluation 
procedure (steps) for telecamuting employees, would you describe 
it? 
---------------------------
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13. For each of the following statements, please circle the number of 
the category which :nnst closely describes your level of agreenent 
(strorgly agree=S to strorgly disagree=l). 
SA A N D SD 
TG G E I TI 
RR R u s RS 
OE E T A OA 
NE E R G NG 
G A R GR 
L L E LE 
y E YE 
a. My supervisor has the final 
say about who telecanmutes. 5 4 3 2 1 
b. Definitions of what 
constitutes perfonnance are 
not written. 5 4 3 2 1 
c. My supervisor's 'WOrkload 
has increased since our 
teleccmm.rting program began. 5 4 3 2 1 
d. SUpeJ:visors spen:i less time 
managing telecamuters than 
enployees who perfo:nn the 
sarre 'WOrk in the office. 5 4 3 2 1 
e. outp.rt is the only 
iooasure my supervisor uses 
to evaluate my perfonnance. 5 4 3 2 1 
f. My organization's 
perfonnance iooasures are 
oojective. 5 4 3 2 1 
g. Teleccmm.rting is used as 
a reward. 5 4 3 2 1 
h. Employees who do not 
teleccmm.rte increase their 
c::hance for preferential 
treatment because they are 
in the office. 5 4 3 2 1 
i. Teleccmm.rting enployees who 
do the sarre joo as I do get 
higher joo evaluations than 
I do. 5 4 3 2 1 
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14. Is electronic m::>nitor:irg used to "observe" your computer activity? 
_1. yes 2. no 3. don't know 
15. How does your supervisor measure your productivity? 
16. D:> you think another type of evaluation system would work better 
in judg:irg the perfonnance of telecx:mnut:irg employees? 
_1. yes 2. no (go to Question #18) 
17. Please describe that system. _______________ _ 
18. How many years have you 'WOrked for your organization? ___ ~--
(specify) 
19. What is your position? ________ ~-------
(specify) 
20. How lon:J have yoo be in your current position? _____ _ 
(specify) 
21. What is your gerrler? 1. nale 2. female 
22. How many employees are in your entire organization? 
(specify) 
23. How many employees are in your department? (specify) __________________ ~ 
'lliANK YOO FOR TAKING TIME TO ANSWER 'IHESE QJESTIONS. YOOR 
RESroNSES ARE ~DENTIAL AND ANONYM:XJS. PIEASE REIURN '!HE 
~ SURVEY rn '!HE ENCI.a>ED STAMPED, ADrnESSED ENVEIDPE OR 
SEND TO: 
PRJFESSOR MARGARET A. KIAYTON 
DEPARIMENT OF WSINESS 
MARY WA5HINGTON COI.UX;E 
FREDERICKSWRG, VA 22401-53581 
Appen::lix F 
Stem-ani-I.eaf Plots, Boxplots, 
ani Descriptive Statistics 
(Inclu:linq Skewness Imices ani Kurtosis) 
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Symbol Key: 
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- Hedian (OJ - Outlier (E) - Ex"treme 
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Boxplot of: Number of years of supervisory experience? 
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4.00 6 0000 
l. QC 7 0 
2.00 s 00 
l. 00 9 0 
2.00 Extremes ( i.l)' ( 12) 
Stem width: l 
Each leaf: l case(s) 
2.0 ?ercent missing: 
l.0000 Skewness 
12.0000 S E Skew 
ll.OOOO Kurtosis 
4.00CO s E Kurt 
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l. 2 
2.1315 
.2639 
5.4329 
. 5313 
"!' • ..) 
l.3910 
.3575 
l.4371 
.7017 
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Question: How many employees in your entire organization? 
3.20 I 6.00 
* I I * 2.40 
* 
4.00 
I * * 1 * * l. 60 I * 2.00 ** I * ** * ** 
.80 
* 
.oo 
* * 
I * T * ** 
l * I *** 
.00 * -2.00 I * T 
I * I 
-.so * -4.00 T 
I * 
I 
-1.60 
* 
-6.00 l 7 
0 300000 600000 900000 0 300000 600000 900000 
Normal Plot Detrended Normal Plot 
Statistic df Significance 
i<-S ( Lilliefors) .4259 157 .0000 
Question: Number of employees in your department? 
Valid cases: 160.0 Missing cases: J.O Percent missing: 
Mean 
Median 
5% Trim 
Frequency 
15.00 
28.00 
25.00 
22.00 
20.00 
8.00 
5.00 
5.00 
3.00 
2.00 
8.00 
l. 00 
2.00 
59.0438 Std Err 
31.0000 Variance 
45.2292 Std Dev 
7.2544 Min 
8420.180 Max 
91.7615 Range 
IQR 
Stem 
0 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
& Leaf 
124455667789999 
0000012222233333444445555567 
0000023334455555555566668 
0000000000002223445555 
00000000333355555559 
00233556 
00000 
05558 
005 
11 
00000001 
l 
00 
1.0000 Skewness 
800.0000 S E Skew 
799.0000 Kurtosis 
45.0000 S E Kurt 
14.00 Extremes (130), (135), (141), (175), (180), (200), (250) 
(500), (501)' (300) 2.00 Extremes 
Stem width: 10 
Each leaf: 1 case(s) 
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l. 8 
4.9887 
.1919 
32.1950 
.3815 
Appendix G 
Appraisal Process In Organizations 
Open-Ended Responses 
"Other" Response Category 
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SUPERVISOR 
APPENDIX G 
{TABLE 3) 
APPRAISAL PROCESS IN ORGANIZATIONS 
"OTHER" RESPONSE CATEGORY 
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Forced relative ranking against peers in approximately SO-person group 
with agreement of all management staff on results over previous 12 
months. Results of ranking are documented and personally communicated 
to each employee by their manager. 
Job responsibilities/expected accomplishments are listed and rated on 
scale - not effective, effective, strong, outstanding. Comments for 
improvement, can be listed under "Action plan." 
Three Month probation, annual review. 
Draft written review done by supervisor and discussed with employee; 
Review edited to reflect input from employee and points raised during 
discussion; The substantive discussed regarding past performance and 
future goals occurs at this time; Transmittal of final review to 
employee and executive. 
Supervisor prepares a draft appraisal; Meets with employee to talk about 
it; Make changes if warranted; Supervisor and employee sign the form 
(final appraisal); Goes to supervisor's supervisor for review and 
signature. 
TELECottruTER 
Year appraisal from list of tasks and duties. 
Informal feedback is on-going throughout the year; formal appraisal is 
once a year. 
Keep you guessing half way through the year until they tell what the 
appraisal process will be that year. 
Formal yearly evaluation with ratings in each area. 
Scope of responsibilities and results, technical competence, quality, 
productivity, dependability, teamwork, judgement, customer 
satisfaction, initiative, flexibility, and planning. 
The actual content consists of a review of the previous 12 months of 
works. 
We have teamwork & quality awards given monthly. Nominated by our 
peers. Verbal appraisal by management. 
The employee is rated on 8 pre-established performance standards. 
Additional standards may be added prior to appraisal time. The 
ratings are achieves, exceeds, below & N/A. The average of the 
8 ratings determines the overall rating. Appraisal form must be 
signed by employee, supervisor, and supervisor's supervisor. 
Immediate manager will survey (verbally) co-workers, peers, other 
managers for feedback about employee. 
This feedback combined with achieved results and personal style is used 
to complete a "performance evaluation and development plan" form. 
Areas evaluated are technical knowledge, quality, productivity, 
dependability, team-work, judgment, customer satisfaction, 
initiative, flexibility, planning. 
NON-TELECOMMUTER 
We have an annual formal review as well as quarterly "wage reviews". 
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The wage reviews are to go over performance feedback, develop plans, 
and to discuss pay. Both the quarterly and annual reviews give 
employee's an idea of their ranking against peers which in turn 
determines pay. 
Immediate manager does a preliminary evaluation which is discussed with 
the employee. They may make changes then a final evaluation I 
submitted along with any employee comments to the next level of 
management for review. 
Attendance is the major one and you don't rock the boat. 
Review accomplishments; relate accomplishments to performance factors; 
gather info from "internal" customers on performance; "grade" against 
standards that have been established. 
Peer evaluation, customer evaluation and management evaluation. 
Feedback from peers, clients, observation, production. 
Submit quarterly results which are attached to standard form. 
Managers give each employee a "rating" based on a standard format; 
Employee fills out a "management review form" giving such info as 
goals achieved, goals for coming year, career direction; Manager 
meets with employee to discuss the rating and to respond to employee's 
comments in management review form. 
Submit quarterly results to manager. They are attached to standard 
form. 
All direct supervisors and subordinates fill out a standardized review 
form. The project managers and system manager compile all the 
information to come up with one review on ten categories. Then ten 
categories are averaged to produce an overall rating. Each category 
is equally weighted. 
Each employee fills out a managerial review form at the beginning of 
each year. It is in questionnaire format designed to assess the 
previous year's accomplishments and the next year's goals. This is 
given to the departmental manager. After consultation with the 
employee's direct supervisor, the employee is rated in 1 of 5 
categories. This rating determines your yearly merit increase and any 
promotional increase in salary. The departmental manager makes 
comments on your review form, discusses them with you, and presents 
your rating to you. 
There aren't any. Only called in for "problems"; don't always have 
positives. 
Appraised yearly or upon new promotion and after three month probation 
period. 
Not very much verbal. Appraisal. There is really no sort of "process" 
but would be handled in the form of a promotion. 
We are rated on a 1-5, 5 being the highest. 
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Supervisor(s) and employee complete performance evaluation; reviewed by 
personnel director and then review with employee by personnel director 
and supervisors. 
There is a formal employee evaluation (2x year) but I've never had one. 
I believe the supervisor writes a report, discusses it with the 
employee, then employee can add to the written report and then the 
report is filed with personnel. 
Work is assigned; Reviews periodically; Evaluated; Feedback is provided. 
Appendix H 
Standard Evaluation Procedure For Telecommuters 
"Other" Response Category 
169 
STANDARD EVALUATION PROCEDURE FOR TELECOMMUTERS 
OPEN-ENDED QUESTION IN PERCENTAGES (TABLE 4) 
"OTHER" RESPONSE CATEGORY 
By Suoervisors 
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Informal performance review only as my one telecommuter is a wage 
employee (hourly basis only). However, the telecommuter is required 
to follow the same procedural guidelines and must have the same level 
of expertise as the non-telecommuter. 
Job performance; attendance; ability to work independently; trust. 
Trust employee to manage in telecommuting environment. 
Ensure no additional workload to peers or manager. 
Treated equally among peer groups (no differentiator to those who are 
not telecommuting). 
Evaluation procedures are left up to the supervisors of those employees 
who telecommute. 
Same as for non-telecommuting since telecommuting employees are only 
allowed to telecommute one day per week maximum. Additional criteria 
are that employee shows how productivity is maintained or improved 
upon by telecommuting. 
This is done on a weekly basis at staff meetings. 
Review may be via telephone rather than in person (especially for "out-
of-town" employees when the budget gets tight). 
Annual survey for measuring attitudes. 
Nature of the job; workload; employee motivation; space availability; 
computer availability. 
By Telecommuters 
The keeping of time sheets to show number of files completed. 
Send telecommuting goals ahead of time. 
Send e-mail or voice mail results, progress afterwards. 
Evaluate past performance; Ability to meet any performance expectations; 
Confidence, in decisions made by employee; 
Fully trained. (Used to determine if eligible to telecommute.) 
Quality of work; attendance; trust. 
What the end result of work is quality. 
By Non-Telecommuters 
Not fully familiar but process involves monitoring timely response to 
customer needs, security of information retained at home and general 
productivity. 
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Appendix I 
Suggested Evaluation System For Telecommuters 
SUGGESTED EVALUATION SYSTEM FOR TELECOMMUTING EMPLOYEES 
SUPERVISQRS 
Formal customer feedback (internal & external). 
TELECQtl1UTERS 
Ask customers of the telecommuter to rate the service or product 
provided by telecommuter. 
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If there is a problem, an employee who telecommutes could be asked to 
state what they expect to accomplish during the telecommuting period 
and afterwards, provide summary of what was not accomplished and why. 
We have a program not fully in place yet where employee records on a 
daily basis for telecommute days tasks which they plan to accomplish 
(and if they were completed) and the time spent working on the 
particular task. These are turned in to the supervisor. 
More independent; individualized reviews. 
Evaluation should focus on output communication (i.e., networking 
ability) and innovation/opportunity gains (opportunity gains for the 
organization/client). 
Have supervisor spend a day with telecommuter observing their 
activities. 
Do not know. 
I feel that me as an individual produce more work with less stress and 
interruptions therefore production and time management should be 
strongly incorporated in evaluations. 
Survey of our clients (department personnel office) to see if there is 
any adverse consequences of my telecommuting to the services we 
provide. 
Measurement should be based on all aspects. Lower stress, interaction, 
etc. 
Evaluate teams on their contributions to business objectives managers 
clearly communicate the vision and define the scope then provide 
quarterly feedback on methodology adjustments. 
NQN-TELECott1UTERS 
System based on observable and measurable outcomes. Defined levels of 
performance with parallel pay increase, reward, etc. 
A written contract; employee available by phone during business hours. 
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Appendix J 
Frequency Percentages For Likert-Like Statements 
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FREQUENCY DISTRIBUTIONS BY SUPERVISORS 
Q13SAY 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
2 3 8.3 8.6 8.6 
3 2 5.6 5.7 14.3 
4 16 44.4 45 .7 60.0 
5 14 38.9 40.0 100.0 
1 2.8 Missing 
------ ------- -------
Total 36 100.0 100.0 
Valid cases 35 Missing cases 
-----------------------------------
Ql3DEFIN 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
I 11 30.6 31.4 31.4 
2 15 41.7 42.9 74.3 
3 1 2.8 2.9 77.1 
4 8 22.2 22.9 100.0 
1 2.8 Missing 
------- -------
Total 36 100.0 100.0 
Valid cases 35 Missing cases 
------- -- --------------------------
Ql3WKLOD 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 15 41.7 45.5 45.5 
2 8 22.2 24.2 69.7 
3 5 13.9 15.2 84.8 
4 4 11.1 12.1 97.0 
5 1 2.8 3.0 100.0 
3 8.3 Missing 
Total 36 100.0 100.0 
Valid cases 33 Missing cases 3 
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Ql3LSSTM 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 3 8.3 8.8 8.8 
2 7 19.4 20.6 29.4 
3 10 27.8 29.4 58.8 
4 11 30.6 32.4 91.2 
5 3 8.3 8.8 100.0 
2 5.6 Missing 
------ ----
Total 36 100.0 100.0 
Valid cases 34 Missing cases 2 
Q130UTPT 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 10 27.8 29.4 29.4 
2 11 30.6 32.4 61.8 
3 3 8.3 8.8 70.6 
4 6 16.7 17.6 88.2 
5 4 11.1 11.8 100.0 
2 5.6 Missing 
------- -------
Total 36 100.0 100.0 
Valid cases 34 Missing cases 2 
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Ql30BJC 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
2 4 11.1 11.8 11.8 
3 6 16.7 17.6 29.4 
4 20 55.6 58.8 88.2 
5 4 11.1 11.8 100.0 
2 5.6 Missing 
---- ------
Total 36 100.0 100.0 
Valid cases 34 Missing cases 2 
--------- - -------------------------
Q13REWRD 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 7 19.4 20.0 20.0 
2 13 36.1 37.1 57.1 
3 9 25.0 25.7 82.9 
4 5 13.9 14.3 97.1 
5 1 2.8 2.9 100.0 
1 2.8 Missing 
------- -------
Total 36 100.0 100.0 
Valid cases 35 Missing cases 1 
-----------------------------------
Q13PREF 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 16 44.4 45.7 45.7 
2 8 22.2 22.9 68.6 
3 6 16.7 17.1 85.7 
4 4 11.1 11.4 97.1 
5 1 2.8 2.9 100.0 
1 2.8 Missing 
------ -------
Total 36 100.0 100.0 
Valid cases 35 Missing cases 1 
177 
Q13BETTE 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
l 7 19.4 20.0 20.0 
2 9 25.0 25.7 45.7 
3 10 27.8 28.6 74.3 
4 9 25.0 25.7 100.0 
1 2.8 Missing 
----- ------
Total 36 100.0 100.0 
Valid cases 35 Missing cases 1 
------------------------------------
13NOTES 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 1 2.8 2.9 2.9 
2 5 13.9 14.7 17.6 
3 2 5.6 5.9 23.5 
4 19 52.8 55.9 79.4 
5 7 19.4 20.6 100.0 
2 5.6 Missing 
------- -------
Total 36 100.0 100.0 
Valid cases 34 Missing cases 2 
-----------------------------------
Ql3ENTIR 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
l 4 11.1 11.8 11.8 
2 11 30.6 32.4 44.1 
3 2 5.6 5.9 50.0 
4 9 25.0 26.5 76.5 
5 8 22.2 23.5 100.0 
2 5.6 Missing 
------ -------
Total 36 100.0 100.0 
Valid cases 34 Missing cases 2 
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Ql3HIST 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 3 8.3 8.6 8.6 
2 8 22 .2 22.9 31.4 
3 9 25.0 25 .7 57.1 
4 12 33.3 34.3 91.4 
5 3 8.3 8.6 100.0 
l 2.8 Missing 
------- -------
Total 36 100.0 100.0 
Valid cases 35 Missing cases 
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FREQUENCY DISTRIBUTION BY TELECOMMUTERS 
Q13SAY 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 2 2.5 2.5 2.5 
2 10 12.3 12.5 15.0 
3 6 7.4 7.5 22.5 
4 31 38.3 38.8 61.3 
5 31 38.3 38.8 100.0 
1 1.2 Missing 
------- -------
Total 81 100.0 100.0 
Valid cases 80 Missing cases 1 
Ql3DEFIN 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 IO 12.3 12.5 12.5 
2 27 33.3 33.8 46.3 
3 15 18.5 18.8 65 .0 
4 19 23.5 23.8 88.8 
5 9 11.1 11.3 100.0 
1 1.2 Missing 
------- -------
Total 81 100.0 100.0 
Valid cases 80 Missing cases 1 
----------------------------------------------------------------
Ql3WKLOD 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 26 32.1 32.5 32.5 
2 32 39.5 40.0 72.5 
3 18 22.2 22.5 95.0 
4 4 4.9 5.0 100.0 
1 1.2 Missing 
------- -------
Total 81 100.0 100.0 
Valid cases 80 Missing cases 1 
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Ql3LSSTM 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 6 13 .0 14.0 14.0 
2 16 34.8 37.2 51.2 
3 11 23 .9 25.6 76 .7 
4 6 13.0 14.0 90.7 
5 4 8.7 9.3 100.0 
3 6.5 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 43 Missing cases 3 
Ql30UTPT 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
I 14 30.4 31.8 31.8 
2 21 45 .7 47 .7 79 .5 
3 5 10.9 11.4 90.9 
4 2 4.3 4.5 95.5 
5 2 4.3 4.5 100.0 
2 4.3 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 44 Missing cases 2 
Ql30BJC 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 2 4.3 4.4 4.4 
2 6 13 .0 13.3 17.8 
3 17 37.0 37 .8 55.6 
4 16 34.8 35 .6 91.1 
5 4 8.7 8.9 100.0 
1 2.2 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 45 Missing cases 
3REWRD 
Value Label 
Valid cases 79 
Q13PREF 
Value Label 
Valid cases 81 
Q13BETTE 
Value Label 
Valid cases 80 
Valid Cum 
Value 
1 
Frequency Percent Percent Percent 
14 17.3 17.7 17.7 
2 30 37.0 38.0 55 .7 
3 20 24.7 25.3 81.0 
4 14 17.3 17.7 98 .7 
5 1 1.2 1.3 100.0 
2 2.5 Missing 
Total 81 
Missing cases 
100.0 
2 
100.0 
Valid Cum 
Value 
1 
Frequency Percent Percent 
22 27.2 
2 39 48 .1 
3 14 17.3 
4 4 4.9 
5 2 2.5 
Total 81 
Missing cases 
100.0 
0 
27 .2 27.2 
48.1 75 .3 
17.3 92 .6 
4.9 97.5 
2.5 100.0 
100.0 
Valid Cum 
Value Frequency Percent Percent 
1 25 
2 27 
3 28 
1 
Total 81 
Missing cases 
30.9 
33.3 
34.6 
1.2 
100.0 
1 
31.3 31.3 
33.8 65 .0 
35.0 100.0 
Missing 
100.0 
Percent 
Percent 
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FREQUENCY DISTRIBUTION BY NON-TELECOMMUTERS 
Q13SAY 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
l 3 6.5 6.7 6.7 
2 4 8.7 8.9 15.6 
3 3 6.5 6.7 22.2 
4 17 37.0 37.8 60.0 
5 18 39.1 40.0 100.0 
1 2.2 Missing 
------- ------- -------
Total 46 100.0 100.0 
Valid cases 45 Missing cases 
13DEFIN 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 6 13.0 13.6 13.6 
2 14 30.4 31.8 45.5 
3 10 21.7 22.7 68.2 
4 7 15.2 15.9 84. l 
5 7 15.2 15.9 100.0 
2 4.3 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 44 Missing cases 2 
Ql3WKLOD 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 11 23.9 26.2 26.2 
2 15 32.6 35.7 61.9 
3 16 34.8 38.1 100.0 
4 8.7 Missing 
------- ------- -------
Total 46 100.0 100.0 
Valid cases 42 Missing cases 4 
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Ql3LSSTM 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 6 13.0 14.0 14.0 
2 16 34.8 37.2 51.2 
3 11 23.9 25.6 76.7 
4 6 13.0 14.0 90.7 
5 4 8.7 9.3 100.0 
3 6.5 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 43 Missing cases 3 
-------------------------------------------------------------------------
Ql30UTPT 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 14 30.4 31.8 31.8 
2 21 45 .7 47.7 79.5 
3 5 10.9 11.4 90.9 
4 2 4.3 4.5 95.5 
5 2 4.3 4.5 100.0 
2 4.3 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 44 Missing cases 2 
Ql30BJC 
Valid Cum 
Value Label Value Frequency Percent Percent Percent 
1 2 4.3 4.4 4.4 
2 6 13.0 13.3 17.8 
3 17 37.0 37.8 55 .6 
4 16 34.8 35.6 91.l 
5 4 8.7 8.9 100.0 
1 2.2 Missing 
------- -------
Total 46 100.0 100.0 
Valid cases 45 Missing cases 1 
Q13REWRD 
Value Label 
Valid cases 43 
Ql3PREF 
Value Label 
Valid cases 45 
Ql3BETTE 
Value Label 
Valid cases 40 
Valid Cum 
Value Frequency Percent Percent 
l 10 
2 19 
3 9 
4 5 
3 
Total 46 
Missing cases 
21.7 23 .3 
41.3 44.2 
19.6 20.9 
10.9 11.6 
6.5 Missing 
100.0 100.0 
3 
Valid 
23.3 
67.4 
88.4 
100.0 
Cum 
Value Frequency Percent Percent 
l 14 
2 18 
3 11 
4 2 
1 
Total 46 
Missing cases 
30.4 
39.1 
23.9 
4.3 
2.2 
100.0 
1 
31.l 
40.0 
24.4 
4.4 
Missing 
100.0 
Valid 
31.1 
71.1 
95.6 
100.0 
Cum 
Value Frequency Percent Percent 
1 8 17.4 20.0 20.0 
2 15 32.6 37.5 57.5 
3 16 34.8 40.0 97.5 
5 1 2.2 2.5 100.0 
6 13.0 Missing 
------- -------
Total 46 100.0 100.0 
Missing cases 6 
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Percent 
Percent 
Percent 
Appendix K 
Kruskal-Wallis One-Way ANOVA 
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LIKERT-LIKE STATEMENTS 
- - - - - Kruskal-Wallis 1-way ANOY A 
Q 13SA Y by TYPE 
Mean Rank Cases 
84.34 35 TYPE = 1 super 
79 .29 80 TYPE = 2 tele 
79.66 45 TYPE = 3 nontele 
160 Total 
Corrected for Ties 
CASES Chi-Square Significance Chi-Square Significance 
160 .3099 .8564 .3549 .8374 
- - - - - Kruskal-Wallis 1-way ANOYA 
Q13DEFIN by TYPE 
Mean Rank Cases 
59. 86 35 TYPE = 1 super 
85.66 80 TYPE = 2 tele 
85 . 73 44 TYPE = 3 nontele 
159 Total 
Corrected for Ties 
CASES Chi-Square Significance Chi-Square Significance 
159 8.5892 .0136 9.1737 .0102 
- - - - - Kruskal-Wallis 1-way ANOYA 
Ql3WKLOD by TYPE 
Mean Rank Cases 
73 .62 33 TYPE = 1 super 
76.71 80 TYPE = 2 tele 
83 .89 42 TYPE = 3 nontele 
155 Total 
Corrected for Ties 
CASES Chi-Square Significance Chi-Square Significance 
155 1.1036 .5759 1.2242 .5422 
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- - - - - Kruskal-Wallis 1-way ANOVA 
Ql3LSSTM by TYPE 
Mean Rank Cases 
83.28 34 TYPE = 1 super 
85 .49 81 TYPE = 2 tele 
65.23 43 TYPE = 3 nontele 
158 Total 
Corrected for Ties 
CASES 
158 
Chi-Square Significance Chi-Square Significance 
5.8002 .0550 6.1596 .0460 
- - - - - Kruskal-Wallis 1-way ANOVA 
Ql30UTPT by TYPE 
Mean Rank Cases 
84.60 34 TYPE = 1 super 
82.32 80 TYPE = 2 tele 
70.42 44 TYPE = 3 nontele 
CASES 
158 
158 Total 
Corrected for Ties 
Chi-Square Significance Chi-Square Significance 
2.4605 .2922 2.8364 .2421 
- - - - - Kruskal-Wallis 1-way ANOVA 
Ql30BJC by TYPE 
Mean Rank Cases 
98.12 34 TYPE = 1 super 
72.94 80 TYPE = 2 tele 
78 .87 45 TYPE = 3 nontele 
CASES 
t59 
159 Total 
Corrected for Ties 
Chi-Square Significance Chi-Square Significance 
7.1739 .0277 8.0498 .0179 
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- - - - - Kruskal-Wallis 1-way ANOVA 
Q 13REWRD by TYPE 
Mean Rank Cases 
80.31 35 TYPE = 1 super 
82.46 79 TYPE = 2 tele 
71.57 43 TYPE = 3 nontele 
157 Total 
Corrected for Ties 
CASES Chi-Square Significance Chi-Square Significance 
157 1.6357 .4414 1.7916 .4083 
- - - - - Kruskal-Wallis 1-way ANOVA 
Ql3PREF by TYPE 
Mean Rank Cases 
76.46 35 TYPE = 1 super 
82.64 81 TYPE = 2 tele 
81.58 45 TYPE = 3 nontele 
161 Total 
Corrected for Ties 
CASES Chi-Square Significance Chi-Square Significance 
161 .4397 .8026 .4923 .7818 
- - - - - Kruskal-Wallis 1-way ANOVA 
Ql3BETTE by TYPE 
Mean Rank Cases 
93.50 35 TYPE = 1 super 
70.16 80 TYPE = 2 tele 
80.13 40 TYPE = 3 nontele 
155 Total 
Corrected for Ties 
CASES Chi-Square Significance Chi-Square Significance 
155 6.7054 .0350 7.4113 .0246 
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Appendix L 
Chi-Square Analysis By Gender 
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QlFORMA by Q21GENDR· 
Controlling for .. 
TYPE Value = 1 super 
Q21GENDR 
Count 
Col Pct male 
1 
QlFORMA 
1 1 2 
yes 85. 7 
2 2 
no 14.3 
3 
DK 
I 
I 
I 
/ 
Page 1 of 1 
female 
2 
9 
40.9 
12 
54.5 
1 
4.5 
Row 
To cal 
21 
58.3 
14 
38.9 
1 
2.8 
Column 
Total 
14 22 36 
38.9 61.l 100.0 
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Chi-Square Value DF Significance 
Pearson 7 .14657 2 
Likelihood Ratio 7.94849 2 
Mantel-Haenszel test 6.69759 1 
for linear association 
Minimum Expected Frequency - .389 
Cells with Expected Frequency < 5 - 2 OF 
Number of Missing Observati ons: O 
.02806 
.01879 
.00965 
6 ( 33.3%) 
Appendix M 
Contingency Tables 
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CONTINGENCY TABLE 1 
TELECOMMUTING STATUS OF SUPERVISOR 
BY RATING OF TELECOMMUTER AS BETTER PERFORMER 
THAN NON-TELECOMMUTING EMPLOYEES 
STATUS 
telecornmu 
non-telec 
count 
Col Pct 
1 
ter 
2 
ornmuter 
Column 
Total 
SD 
1 
4 
57.1 
3 
42.9 
7 
20.0 
BETTER PERFORMER 
D 
2 
7 
77 .8 
2 
22.2 
9 
25.7 
N 
3 
6 
60.0 
4 
40.0 
10 
28.6 
A 
4 
8 
88.9 
1 
11.1 
Row 
Total 
25 
71.4 
10 
28.6 
9 35 
25.7 100.0 
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Chi-Square Value DF Significance 
Pearson 
Likelihood Ratio 
Mantel-Haenszel test for 
linear association 
2.86222 
3.04424 
1. 06040 
Minimum Expected Frequency - 2.000 
Cells with Expected Frequency < 5 -
Number of Missing Observations: 128 
3 
3 
1 
4 OF 
. 41336 
.38486 
.30312 
8 (50.0%) 
CONTINGENCY TABLE 2 
TELECOMMUTING SUPERVISORS AND 
WHETHER THEY HAVE FINAL SAY IN WHO TELECOMMUTES 
AND WHETHER THEY PERCEIVE TELECOMMUTERS AS 
AS BETTER PERFORMERS 
BETTER PERFORMER 
FINAL 
SAY 
ST 
Count 
Col Pct 
AGREE 
RONG LY 
AGREE 
Column 
Total 
Chi-Square 
Pearson 
SD 
1 
1 
33.3 
2 
66.7 
3 
14.3 
D 
2 
3 
42.9 
4 
57.1 
7 
33.3 
Value 
Likelihood Ratio 
Mantel-Haenszel test for 
.19444 
.19645 
.05229 
linear association 
N 
3 
2 
50.0 
2 
50.0 
4 
19.0 
DF 
Minimum Expected Frequency - 1.286 
3 
3 
1 
A 
4 
3 
42.9 
4 
57.1 
Row 
Total 
9 
42.9 
12 
57.1 
7 21 
33.3 100.0 
Significance 
.97848 
.97816 
.81913 
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Cells with Expected Frequency < 5 - 8 OF 8 (100.0%) 
Number of Missing Observations: 36 
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Appendix N 
Frequency of Performance Appraisal Reviews 
STEM-AND-LEAF PLOTS 
Valid cases: 104.0 Missing cases: 23.0 Percent missing: 
Mean 10. 9808 
Median 12.0000 
5% Trim 11. 0940 
Frequency Stem & 
23.00 Extremes 
.oo 1 
* 69.00 1 t 
12.00 Extremes 
Std Err 
Variance 
Std Dev 
Leaf 
.3537 
13. 0093 
3.6068 
l-iin 
Max 
Range 
IQR 
.0000 
24.0000 
24.0000 
.0000 
Skew-ness 
S E Skew 
Kurtosis 
S E Kurt 
(O), (1), (3), (4), (5), (6), (7), (S), (11) 
2222222222222222222222222222222222 
(13), (14), (15), (18), (21), (24) 
Stem width: 10 
Each leaf: 2 case(s) 
- - - - - Mann-Whitney U - Wilcoxon Rank Sum W Test 
Q67MNTHS 
by TYPE 
Mean Rank 
52.39 
52.74 
u 
1182. 0 
Cases 
70 TYPE 
34 TYPE 
104 Total 
w 
1793.0 
2 tele 
3 nontele 
Corrected for Ties 
z 2-tailed P 
-.0659 .9475 
195 
18 .1 
-.6373 
.2368 
3.1261 
.4695 
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Appendix 0 
Frequency of Performance Appraisal Reviews to the Present 
TLASTREV 
Valid cases: 
Mean 
Median 
5% Trim 
Frequency 
3.00 
4.00 
7.00 
10.00 
4.00 
10.00 
3.00 
6.00 
6.00 
10.00 
2.00 
3.00 
.oo 
.00 
2.00 
2.00 
.00 
1.00 
STEM-AND-LEAF AND BOXPLOTS 
FOR 
FREQUENCY OF PERFORMANCE APPRAISAL REVIEWS 
TO THE PRESENT 
Missing cases: 
9.9610 Std Err 08 Hin 
9.0000 Variance 30. 32 Max 
9.3802 Std Dev 5. 56 Range 
IQR 
Stem & Leaf 
3 000 
4 0000 
5 0000000 
6 0000000000 
7 0000 
8 0000000000 
9 000 
10 000000 
11 000000 
12 0000000000 
13 00 
14 000 
15 
16 
17 00 
18 00 
19 
20 0 
so.a Percent missing: 
3.0000 Skewness 
30.0000 S E Skew 
27.0000 Kurtosis 
6.0000 s E Kurt 
4.00 Extremes ( 23), ( 26), ( 29), (30) 
Stem width: 1 
Each leaf: l case(s) 
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39.4 
1.6618 
.2739 
3.4213 
.5415 
48 
32 
L 
A 
s 
T 
R 
E 
v 
16 1 
0 
TYPE 
BOXPLOT 
FOR 
FREQUENCY OF PERFORMANCE APPRAISAL REVIEWS 
TO THE PRESENT 
(E l C.\SE88 
(El CASE84 
(E l CASE106 
( E l CASE32 
( Ol CASE2 
(Ol CASE47 
(El CASE108 
(Ol CASE9 (Ol CASE122 
- 1- (Ol CASE33 
D 
I 
I 
_I 
(O note ll 
Telecommuter Non-Telecommuter 
198 
N of Cases 77.00 41.00 
Symbol Key: * - Median (O) - Outlier (E l - Extreme 
NOTE 1: CASE 118 CASE 120 
Mann-Whitney u - Wilcoxon Rank Sum w Test 
NUMBER OF MONTHS BETWEEN LAST REVIEW AND PRESENT 
Mean Rank 
57.42 
63.40 
u 
1418.5 
Cases 
77 TELECOMMUTERS 
41 NONTELECOMMUTERS 
118 Total 
w 
2599.5 
Corrected for Ties 
Z 2-tailed P 
-.9075 .3641 
199 
Appendix P 
k-Sample Median Test 
Likert-Like Statements 
200 
201 
k-Sample Median Test 
Differences Among the Three Groups on a Likert-like Scale 
Statement: Supervisor has final say about who telecommutes 
Cases 
160 
Median 
4.0 
Chi-Square 
.0262 
D.F. Significance 
2 . 9870 
Statement: Definitions of what constitutes performance are not 
written 
Cases 
159 
Median · 
2 
Chi-Square 
8.7796 
D.F. Signific~nce 
2 . 0124 
Statement: Workload of supervisor has increased 
Cases 
155 
Median 
2 
Chi-Square 
1.4549 
D.F. Significance 
2 . 4831 
Statement: Supervisors spend less time managing telecommuters than 
employees in the office 
Cases 
158 
Median 
3.0 
Chi-Square 
5.0522 
D.F. Significance 
2 . 0800 
Statement: Output is the only measure used to evaluate 
performance 
Cases 
158 
Median 
2.0 
Chi-square 
3.1374 
D.F. Significance 
2 . 2083 
Statement: My organization's performance measures are objective 
Cases 
159 
Median 
3 
Chi-Square 
8.0665 
Statement: Telecommuting is used as a reward 
Cases 
157 
Median 
2 
Chi-Square 
1. 6725 
D.F. Significnnce 
2 • 0177 
D.F. Significance 
2 . 4333 
Statement: Employees who do not telecommute increase their chance 
for preferential treatment because they are in the 
office 
Cases Median Chi-Square D.F. Significance 
161 2 .6351 2 .7279 
Statement: Telecommuters are higher-rated performers 
Cases Median Chi-Square D.F. Significance 
155 2 3.7683 2 .1520 
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k-Sample Median Test 
TYPE: l=SUPERVISOR 2=TELECOMMUTER 3=NON-TELECOMMUTER 
TYPE 
1 2 3 
Gt Median 14 31 18 
Ql3SAY 
Le Median 21 49 27 
Cases Median Chi-Square D.F . Significance 
160 4.0 . 0262 2 .9870 
TYPE 
1 2 3 
Gt Median 9 43 24 
Ql3DEFIN 
Le Median 26 37 20 
Cases Median Chi-Square D.F. Significance 
159 2 8.7796 2 .0124 
TYPE 
1 2 3 
Gt Median 10 22 16 
Ql3WKLOD 
Le Median 23 58 26 
Cases Median Chi-Square D.F. Significance 
155 2 1. 4549 2 .4831 
i ) 
TYPE 203 
1 2 3 
Gt Median 14 35 10 
QlJLSSTM 
Le Median 20 46 33 
Cases Median Chi-Square D.F. Significance 
158 3.0 5.0522 2 .0800 
TYPE 
1 2 3 
Gt Median 13 21 9 
Ql30UTPT 
Le Median 21 59 35 
Cases Median Chi-Square D.F. Significance 
158 2.0 3.1374 2 .2083 
TYPE 
1 2 3 
Gt Median 24 34 20 
Ql30BJC 
Le Median 10 46 25 
Cases Median Chi-Square D.F. Significance 
159 3 8.0665 2 .0177 
TYPE 
1 2 3 
Gt Median 15 35 14 
Ql3REWRD 
Le Median 20 44 29 
Cases Median Chi-Square D.F. Significance 
157 2 1. 6725 2 .4333 
TYPE 204 
1 2 3 
Gt Median 11 20 13 
QlJPREF 
Le Median 24 61 32 
Cases Median Chi-Square O.F. Significance 
161 2 .6351 2 .7279 
TYPE 
1 2 3 
Gt Median 19 28 17 
Ql3BETTE 
Le Median 16 52 23 
Cases Median Chi-Square O.F. Significance 
155 2 3.7683 2 .1520 
Appendix Q 
Productivity Measurements 
"Other" Category 
205 
SUPERVISOR 
PRODUCTIVITY MEASUREMENTS 
"OTHER" CATEGORY 
Comparatively based on relative results of co - workers and my 
experience/ observations. I also measure productivity influence an 
individual has on the rest of the team. 
We are in the process of developing a product ivity measure . 
By accomplishments - tangible are easier but i t is also clear when a 
department works better through the efforts of a supervisor (whom I 
supervise) and there are few complaints. 
Meeting position deliverables . Customer feedback. 
Customer feedback . 
We tend to work on a holistic project management. 
206 
If a project manager has difficulty with schedules or budgets , I would 
be altered to a productivity problem. 
By project and customer evaluation forms. 
Work delivered, queries (from customer) responded to . 
TELECOMMUTER 
Discussions about workload . 
Ask my supervisor . 
Unknown. 
Don't know . 
Quantity - He knows the work load coming into my office. Qual ity - He 
know products will not go out of my office if they are "below par" . 
By what I accomplish. 
By how much I get done . 
I get my job done with no complaints . 
Monitor dates of reports. 
Reviews my work upon return . 
Observat ion by self & other managers . 
Results of my projects. 
As far as telecommuting goes - by actual # of pages produced on the word 
processor. 
Monthly account reconciliations, etc . , due projects ongoing through out 
year. 
(Numbers) computer time , decisions and payments rendered . 
NON-TELECOMMUTERS 
Goal accomplishments and peer inputs. 
"MBWA" , performance stats, etc . 
Meeting commitments - these are self imposed . 
Not consistently & objectively . 
Service requests , support hours. 
Performance reviews, personal overview, monitoring. 
Don't know. 
I'm not sure. 
Review of workload, and complainants. 
Revenue and customer satisfaction. 
207 
By the amount of orders and calls my service representatives take care 
of in conjunction with service measurements from our customers. 
By progress on my projects. 
Comments from customers, time taken to do work 
accurately, interaction with others, etc. 
Instinct - walking around and observing. 
Phone system can break down number of calls taken. For telecommuters, 
number of files taken home to certify. 
Don't know. 
Workload counts; comments from customers; turnaround time for 
assignments made by supervisor. 
He discusses workload and observes production. 
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~R 
Mann-whitney U Test For Differences Between Groups 
- - - - - Mann-Whitney u - Wilcoxon Rank sum w Test 
Ql3DEFIN 
by TYPE 
Mean Rank 
62.46 
62.57 
u 
1757.0 
Cases 
80 TYPE 
44 TYPE 
124 Total 
w 
2753.0 
2 tele 
3 nontele 
Corrected for Ties 
z 2-tailed P 
-.0161 .9871 
- - - - - Mann-Whitney U - Wilcoxon Rank Sum w Test 
Ql3LSSTM 
by TYPE 
Mean Rank 
67.98 
52.19 
u 
1298.0 
cases 
81 TYPE 
43 TYPE 
124 Total 
w 
2244.0 
2 tele 
3 nontele 
Corrected for Ties 
Z 2-tailed P 
-2.3969 .0165 
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- - - - - Mann-Whitney U - Wilcoxon Rank Sum W Test 
Ql30BJC 
by TYPE 
Mean Rank 
61. 31 
66.00 
u 
1665.0 
Cases 
80 TYPE 
45 TYPE 
125 Total 
w 
2970.0 
2 tele 
3 nontele 
Corrected for Ties 
Z 2-tailed P 
-.7317 .4643 
210 
- - - - - Mann-Whitney U - Wilcoxon Rank sum W Test 
Q13DEFIN 
by TYPE 
Mean Rank 
32.89 
45.66 
u 
521. 0 
Cases 
35 TYPE 
44 TYPE 
79 Total 
w 
1151. 0 
1 super 
3 nontele 
Corrected for Ties 
Z 2-tailed P 
-2.5476 .0108 
- - - - - Mann-Whitney U - Wilcoxon Rank Sum w Test 
Q13LSSTM 
by TYPE 
Mean Rank 
44.00 
35.05 
u 
561. 0 
Cases 
34 TYPE 
43 TYPE 
77 Total 
w 
1496.0 
1 super 
3 nontele 
Corrected for Ties 
Z 2-tailed P 
-1.7986 .0721 
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- - - - - Mann-Whitney U - Wilcoxon Rank Sum W Test 
Ql30BJC 
by TYPE 
Mean Rank 
45.47 
35.87 
u 
579.0 
Cases 
34 TYPE 
45 TYPE 
79 Total 
w 
1546. 0 
1 super 
3 nontele 
Correct€d for Ties 
Z 2-tailed P 
-1.9657 .0493 
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- - - - - Mann-Whitney U - Wilcoxon Rank Sum W Test 
Ql3DEFIN 
by TYPE 
Mean Rank 
44.97 
63.70 
u 
944.0 
Cases 
35 TYPE 
80 TYPE 
115 Total 
w 
1574.0 
1 super 
2 tele 
Corrected for Ties 
Z 2-tailed P 
-2.8754 .0040 
- - - - - Mann-Whitney U - Wilcoxon Rank Sum W Test 
Ql3LSSTM 
by TYPE 
Mean Rank 
56.78 
58.51 
u 
1335.5 
Cases 
34 TYPE 
81 TYPE 
115 Total 
w 
1930.5 
1 super 
2 tele 
Corrected for Ties 
z 2-tailed P 
-.2633 .7923 
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- - - - - Mann-Whitney U - Wilcoxon Rank Sum w Test 
Ql30BJC 
by TYPE 
Mean Rank 
70.15 
52.13 
u 
930.0 
Cases 
34 TYPE 
80 TYPE 
114 Total 
w 
2385.0 
1 super 
2 tele 
Corrected for Ties 
Z 2-tailed P 
-2.8347 .0046 
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Appendix S 
Organizational Size 
215 
216 
ORGANIZATIONAL SIZE BY FREQUENCY AND PERCENTAGES 
Valid 
Cum 
Value Label Value Frequency Percent Percent 
Percent 
0 20 12.3 12.7 
12.7 
10 1 • 6 .6 
13.4 
13 1 • 6 .6 
14.0 
24 1 • 6 .6 
14.6 
25 1 . 6 .6 
15.3 
27 2 1. 2 1. 3 
16.6 
JO 2 1. 2 1. 3 
17.8 
32 2 1. 2 1. 3 
19.1 
33 1 • 6 .6 
19.7 
34 1 .6 .6 
20.4 
40 1 .6 .6 
21. 0 
50 2 1. 2 1. 3 
22.3 
60 3 1.8 1. 9 
24.2 
80 1 . 6 .6 
24.8 
100 2 1. 2 1. 3 
26.1 
120 1 • 6 .6 
26.8 
140 1 .6 .6 
27.4 
150 3 1.8 1.9 
29.3 
160 1 .6 .6 
29.9 
165 1 • 6 .6 
30.6 
170 1 .6 • 6 
31. 2 
180 2 1. 2 1. 3 
32.5 217 
182 1 .6 .6 
33.1 
190 1 . 6 . 6 
33.8 
200 3 1. 8 1.9 
35.7 
230 1 . 6 . 6 
36.3 
250 2 1. 2 1. 3 
37.6 
256 2 1.2 1. 3 
38.9 
260 1 .6 .6 
39.5 
275 2 1. 2 1. 3 
40.8 
300 2 1. 2 1.3 
42.0 
350 1 . 6 .6 
42.7 
365 1 . 6 .6 
43.3 
700 3 1.8 1.9 
45.2 
750 3 1.8 1.9 
47.1 
800 7 4.3 4.5 
51. 6 
900 7 4.3 4.5 
56.1 
920 1 . 6 .6 
56.7 
960 1 .6 .6 
57.3 
1000 11 6.7 7.0 
64.3 
1002 1 .6 . 6 
65.0 
1100 2 1.2 1.3 
66.2 
218 
1200 2 1. 2 1. 3 
67.5 
1300 2 1.2 1. 3 
68.8 
1400 1 . 6 . 6 
69.4 
1500 3 1.8 1. 9 
71. 3 
1750 1 .6 . 6 
72.0 
2000 2 1.2 1. 3 
73.2 
2050 1 . 6 .6 
73.9 
2500 3 1.8 1. 9 
75.8 
2560 1 . 6 .6 
76.4 
3000 1 . 6 . 6 
77 .1 
3500 2 1. 2 1. 3 
78.3 
3600 1 . 6 . 6 
79.0 
4000 1 . 6 . 6 
79.6 
4500 1 . 6 . 6 
80.3 
5000 3 1.8 1.9 
82.2 
6000 1 . 6 . 6 
82.8 
9000 1 . 6 .6 
83.4 
10000 5 3.1 3.2 
86.6 
11000 1 . 6 . 6 
87.3 
14000 1 . 6 . 6 
87.9 
20000 1 . 6 . 6 
88.5 
30000 1 .6 .6 
89.2 
50000 2 1.2 1. 3 
90.4 
53000 1 . 6 . 6 
91.1 
80000 1 .6 .6 
91. 7 219 
85000 1 .6 .6 
92.4 
87000 1 .6 .6 
93.0 
90000 3 1. 8 1.9 
94.9 
100000 1 • 6 .6 
95.5 
104000 1 .6 . 6 
96.2 
200000 1 .6 .6 
96.8 
300000 2 1. 2 1.3 
98.1 
350000 1 • 6 .6 
98.7 
830000 1 . 6 .6 
99.4 
950000 1 . 6 . 6 
100.0 
6 3.7 Missing 
------- ------- -------
Total 163 100.0 100.0 
Valid cases 157 Missing cases 6 
